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1. INTRODUCTION 

This report presents a summary of data validation conducted in support of the Phase I 
Remedial Investigation/Feasibility Study conducted at the Monsanto Chemical Company, Soda 
Springs, Idaho, Elemental Phosphorus Plant. 

Analytical data for radiochemistry, metals and general chemistry analyses were reviewed and 
validated against the criteria contained in the EPA functional guidelines (Bleyler 1988). Data 
validation, in general, consisted of a review of laboratory report completeness, holding times, 
calibrations, duplicates, spikes, controls and blanks. Deficiencies identified during validation 
resulted in qualifying data as either estimated (J for detected results, UJ for undetected 
results) or undetected (U). 

Samples of water, sediments, surface soil and source material were analyzed for the target 
compounds listed in the work plan (Golder 1991) by Chen-Northern Inc. (CNI), Billings, 
Montana (metals and general chemistry analyses) and Acculabs Research Inc. (ALR), Golden, 
Colorado (radiochemistry analyses). Samples were collected between October 15,1991 
through November 4,1991. 

Section 2 provides a discussion of the water quality data validation and Section 3 discusses 
the source, sediment and surface soil data validation. Attachments 1 through 5 provide 
copies of the data assessment summary forms and laboratory results. 

2. WATER SAMPLE DATA QUALITY SUMMARY 

This section provides a summary of the data validation conducted on the water quality data 
for chemical and radiochemical analyses. Section 2.1 discusses the chemistry data and section 
2.2 discusses the radiochemistry data. 

2.1 Chemical Data Summary 

2.1.1 Holding Times 

Holding times for metals analyses were 6 months from the date of sample collection. All 
holding times for metals met this criteria and no data qualification was required. Holding 
times for the remaining general chemistry parameters were met with the exception of 
ammonium, chloride, alkalinity (bicarbonate, carbonate, hydroxide), total dissolved solids 
(TDS), specific conductance, and chemical oxygen demand, however, no gross exceedances 

J (>2x criteria) were observed. Results for these parameters have been qualified as estimated (J 
for detected results, UJ for undetected results) in associated samples. 

2.1.2 Verification of Results 

Reported results for all analytes were checked against the raw data to verify the absence of 
calculation and transcription errors. A few minor transcription errors were detected and the 
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results were manually corrected on the report forms. 

Target sample quantitation limits (TQLs) were specified in Table 7-1 of the work plan (Golder, 
1991) and these limits were met by the laboratory with the exception of the quantitation limits 
for vanadium and silver. Silver and vanadium could not be determined by the laboratory at 
the work plan TQL values (0.2 pg/L and 5 pg/L) due to the following reasons: 

• Precision of silver measurements at the laboratory method detection limit, 
(MDL of 10 pg/L), was 15 percent relative standard deviation (%RSD). When 
the laboratory attempted a lower detection limit (<10 pg/L), the %RSD 
increased to 100%; and 

• Precision of vanadium measurements at the laboratory MDL, (10 pg/L) was 6 
%RSD and at lower concentrations (8 pg/L or less), the %RSD was greater than 
20%. 

2.1.3 Calibrations 

Daily initial calibrations were performed for all analyses. In addition, initial and continuing 
calibration verifications were analyzed at least every 10 or 20 sample analyses. Minor quality 
control deficiencies were identified in the calibration verifications for aluminum, arsenic, 
beryllium, magnesium, nickel and potassium. Sample results associated with these calibration 
results were either undetected or determined to be undetected based on a review of blanks 
and were not qualified based on calibration verification criteria. 

2.1.4 Blanks 

Laboratory preparation blanks were analyzed with each sample analysis batch. No target 
analytes were detected in the preparation blanks at greater than 5 times the target 
quantitation limits listed in the analytical methods. The following table provides a list of 
analytes detected in the laboratory blanks and their highest concentrations: 

ANALYTE 

HIGHEST 
DETECTED 

CONCENTRATION, mg/L 

5X HIGHEST 
DETECTED 

CONCENTRATION, mg/L 

Sodium 0.06 0.3 
Aluminum 0.1 0.5 
Lead 0.002 0.01 
Vanadium 0.01 0.05 

Associated sample results (on a sample delivery group basis) that are less than 5 times the 
sample blank values have been qualified as undetected (U). 

Following a review of laboratory blanks, field blank data were reviewed for detected analytes. 
The following provides a list of analytes detected in the field blanks and their highest 
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ANALYTE 

HIGHEST CONCENTRATION 
DETECTED 

mg^L except where noted 

5X HIGHEST 
CONCENTRATION 

DETECTED 

Aluminum 
Calcium 
Copper 
Iron 
Lead 
Managanese 
Silver 
Sodium 
Vanadium 
Zinc 
Ammonium 
Bicarbonate 
Chloride 
Sulfate 
Total Phosphorus 
Sp. Conductance, p mhos/cm 
Total Diss. Solids 

0.17 
0.7 
0.01 
0.168 
0.004 
0.011 
0.03 
0.27 
0.04 
0.016 
0.19 
3.62 
0.34 
1 

0.14 
24 
13 

0.85 
0.35 
0.05 
0.84 
0.02 
0.055 
0.15 
1.35 
0.2 
0.08 
0.95 
18.2 
1.7 
5 

0.7 
120 
65 

All sample data were reviewed against the field blank concentrations listed above. Sample 
results less than five times the highest field blank concentration were qualified as undetected 
(U) in accordance with the validation guidelines. 

2.1.5 Precision 

Compliance with precision data quality objectives was determined by a review of laboratory 
duplicate, field duplicate and field split analyses. 

2.1.5.1 Laboratory Duplicates 

Laboratory duplicates were analyzed at the proper frequency and results were acceptable 
with the exception of some of the pH results which were qualified as estimated (J). 

/Duplicate injections were not conducted for graphite furnace atomic absorption analyses 
(GFAA) which is contrary to the analytical requirements, however, since laboratory duplicate 
analyses were acceptable, in the reviewers judgement, this oversight does not affect sample 
data quality. 
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2.1.5.2 Field Duplicate and Split Samples 

One field duplicate was collected (location TW-26) and analyzed for metals, wet chemistry 
and radionuclides and the results are presented in Table S-l. Precision (as relative percent 
difference, RPD) for sample results >5 times the sample quantitation limits (SQLs) ranged 
from 0 to 20 percent which is within the inorganic validation criteria (Bleyler, 1988). 

Three field split samples were collected (locations TW-21, TW-18 and DOC) and analyzed at 
both Chen-Northern Inc. (CNI)/Acculabs Research (ALR) and Core Laboratories Inc. (Core) of 
Casper, Wyoming for metals, wet chemistry and radionuclides. Results are presented in 
Tables S-2 through S-4. 

The laboratories were instructed to use identical EPA-reference methods for analyses, 
however, Core Laboratories used other acceptable EPA-reference methods for analysis of 
metals and wet chemistry parameters, hence, the split results are not directly comparable. 
Table S-5 presents a comparison of the analytical methods used by the CN1/ALR and Core. 

The most notable differences between results were observed when comparing low 
concentration (<5x SQL) metals results reported from more sensitive GFAA or inductively 
coupled plasma (ICP) emission techniques (used by CNI) as opposed to results reported from 
less sensitive flame atomic absorption (FLAA) techniques (used by Core). These differences 
would be expected, and, in the reviewers judgement, are not an indication of poor data 
quality. Where results are observed at higher concentrations (>5x SQL) comparability is 
better, ranging from 0% to 50% RPD, which exceeds the inorganic validation criteria of 20%. 
However, since identical analytical procedures were not followed between the two 

^laboratories, this difference should not be considered significant 

No sample data were qualified based on field duplicate and split sample performance. 

2.1.6 Accuracy 

Compliance with accuracy data quality objectives was determined by review of laboratory 
spike sample and control sample recoveries. 

Laboratory matrix spikes were analyzed with each sample delivery group and the results 
were within the laboratory established control limits with the exception of chromium and iron 
in sample delivery group three and chromium in sample delivery group one. Results were 
reported with an "N" qualifier as required by the analytical statement of work, however, no 
data was qualified during validation since all spike recoveries were within the validation 
criteria of 75% to 125%. 

J Analytical spikes were not conducted by the laboratory for GFAA analyses which is contrary 
to the analytical statement of work requirements, however, this does not affect data quality 
since spike sample recoveries were acceptable. 
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At least one laboratory control sample analysis was conducted for each of the four sample 
delivery groups. All aqueous control sample percent recoveries were within the reference 
limits of 80 to 120%. 

2.2 Radiochemical Data Summary 

This section presents a summary of the data quality for radiochemical analytes in the water 
samples. 

2.2.1 Validation Criteria 

The validation criteria used for review of the radiochemical analyses in general followed the 
recommendations contained in the inorganic data validation functional guidelines (Bleyler, 
1988). Information concerning the specifics of the data validation criteria is contained in each 
of the subsequent sections 2.2.2 through 2.2.6. 

2.2.2 Holding Times 

Holding times specified for the radiochemical analytes were 6 months from date of collection. 
All analyses were completed within this time frame. 

2.2.3 Verification of Results 

Reported results for all analytes were checked against the raw data to verify the absence of 
calculation and transcription errors. A few minor transcription errors were detected and the 
results were manually corrected on the report forms. 

2.2.4 Calibrations 

Data packages were reviewed to verify compliance with the following requirements: 

• Instruments and detectors were calibrated initially prior to sample analyses; 

• Calibration checks appropriate to the method of analysis were conducted; 

• Efficiences were determined for all Lucas cells used for radium-226 analyses; 
and 

• Calibration sources used for initial and continuing calibration were traceable to 
NIST or an appropriate standards manufacturer. 

All analyses were determined to meet the at»ove criteria and no data qualification was 
necessary. 
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2.2.5 Blanks 

Method blanks, blank planchets, blank Lucas Cells (Radium-226 analyses) and instrument 
backgrounds were analyzed or determined prior to sample analysis. Several of the method 
blanks reported contained low concentrations for gross alpha radioactivity, radium-226, 
radium-228 and radon-222. Sample results less than or equal to five times the associated 
method blank results were qualified as undetected (U). 

2.2.6 Precision 

Compliance with precision data quality objectives was monitored by a review of laboratory 
duplicate, field duplicate and field split analyses. 

2.2.6.1 Laboratory Duplicates 

Laboratory duplicate analyses were reviewed to determine if RPD values were ^20%. All 
laboratory duplicate analyses were acceptable. 

2.2.6.2 Field Duplicate and Split Samples 

Table S-l presents the results of the single field duplicate sample collected for radionuclides. 
RPD values ranged from 2 to 200 percent which is within the criteria specified in validation 
guidelines recommended in Bleyler (1988) with the exception of precision for gross alpha 
(67%). 

Tables S-2 through S-4 present results for split samples for radionuclides. Results between the 
two laboratories (ALR and Core) vary considerably, however, upon review, these differences 
are due to different sample quantitation limits reported by the respective laboratories. 

No sample data were qualified based on field duplicate and split sample performance. 

2.2.7 Accuracy 

Compliance with accuracy objectives was determined by a review of laboratory control 
sample (LCS) performance. All radiochemical determinations contained at least one analysis 
of a traceable LCS and percent recoveries were within the acceptance limits of 80% to 120%. 
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3. SEDIMENT, SOIL AND SOURCE DATA QUALITY SUMMARY 

This section presents a summary of the data validation conducted for the sediment, soil and 
source data. Section 3.1 presents the summary of the chemical data quality and Section 3.2 
presents the summary of the radiochemical data quality. 

3.1 Chemical Data Summary 

3.1.1 Holding Times 

All sample analyses met the holding time criteria of 6 months for metals analyses and 28 days 
for nitrate+nitrite analyses. 

3.1.2 Verification of Results 

Reported results were verified against the raw data and where minor discrepancies were 
found the results were corrected on the report forms. 

3.1.3 Calibrations 

Daily calibrations were conducted for all analyses as were calibration verification checks at 
least every 10 or 20 analyses. Calibration verification results were exceeded for arsenic and 
chromium and associated sample results were qualified as estimated (J for detected results, UJ 
for undetected results). 

3.1.4 Blanks 

Laboratory method blanks were analyzed with each sample batch. No contaminants were 
identified in the method blanks of sufficient concentration to warrant qualification of sample 
results. 

Section 2.1.4 provides a summary of the analytes detected in the field blanks. These 
concentrations were compared to the aqueous-based analyte concentrations contained in the 
raw data (prior to correction for dilution, solids and moisture content) and no field blank 
contaminants were present in sufficient concentration to warrant qualification of sample 
results. 

3.1.5 Precision 

3.1.5.1 Laboratory Duplicates 

Duplicate samples were prepared and analyzed with each sample analysis batch. RPD values 
for iron, potassium and zinc were outside the acceptance limits and associated sample results 
have been qualified as estimated (J for detected results, UJ for undetected results). 



3.1.5.2 Field Duplicate and Split Samples 

A total of four field duplicate and one field split samples were collected and analyzed for the 
target analytes. Tables S-6 through S-10 present a summary of the results. RPD values in 
field duplicates for nitrate+nitrite as N, (sample S-8B); lead and fluoride, (sample Back-3B); 
arsenic, chromium, copper and vanadium (sample Soda N) exceeded the validation criteria of 
35% RPD, however, this is likely due to heterogeneity of the sample matrix since associated 
laboratory QC were acceptable for these parameters. 

RPD values in the field split sample for aluminum, copper, iron, nickel, potassium, silver, 
sodium, fluoride and nitrate+nitrite as N also exceeded the 35% RPD criteria however the 
methods of analysis between the two laboratories were different (see Table S-5), hence, 
differences would be expected. 

3.1.6 Accuracy 

Spike samples and laboratory control samples were analyzed with each sample batch for 
metals. Arsenic, cadmium, chromium, selenium and silver spike recoveries exceeded the 
acceptance limits requiring qualification of associated results as estimated (J for detected 
results, UJ for undetected results). 

Laboratory control sample recoveries were exceeded for potassium and aluminum and 
associated results have been qualified as estimated (J for detected results) where applicable. 

3.2 Radiochemical Data Summary 

Radiochemical analyses were conducted on sediment, soil and source samples for polonium-
210, throrium-228, thorium-230 and thorium-232 using traditional chemical separation and 
counting methods. In addition, the radionuclides, lead-210, uranium, radium-226, radium-228 
and potassium-40 were analyzed using gamma spectrometry procedures by determining the 
abundance of their respective daughter radionuclides. This was conducted in order to 
complete the analyses within schedule. The following table provides an explanation of how 
the results were determined using gamma spectrometry techniques. 
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TARGET RADIONUCLIDE 

DAUGHTER 
RADIONUCLIDE and 

GAMMA ENERGY EXPLANATION 

Lead-210 Lead-210 at 46 KeV Reported as is 

Uranium Thorium-234 @ 63.3 KeV 
Uranium-235 @ 143 KeV 

Major daughter of uranium-
238 

Radium-226 Radium 226 @ 186.0 KeV 
Lead-214 @ 295.2 KeV 
Lead-214 @ 352 KeV 
Bismuth-214 @ 609.4 KeV 
Bismuth-214 @ 1120.4 KeV 
Bismuth-214 @ 1764.7 KeV 
Lead-212 @ 238 KeV 
Bismuth-212 @ 727 KeV 

All are daughter products of 
Radium-226, however, lead-
214 and bismuth-214 
daughters are of greatest 
abundance. Radium-226 
reported as the average of 
the lead-214 and bismuth-
214 daughters 

Radium-228 Actinium-228 @ 338 KeV 
Actinium-228 @ 911 KeV 
Actinium-228 @ 968 KeV 

All are daughter products of 
Radium-228, however 
actinium-228 @ 911 KeV is 
of greatest abundance. 
Radium-228 reported as the 
value of actinium-228 @ 911 
KeV. 

3.2.1 Validation Criteria 

The validation criteria used for evaluation of the radiochemical analyses are described in 
Section 2.2.1. 

3.2.2 Holding Times 

All samples met the holding time criteria of 6 months from date of collection to analysis 
completion. 

3.2.3 Verification of Results 

Minor transcription errors were identified during verification of reported results against the 
raw data and these were corrected on the laboratory reports. 
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3.2.4 Calibrations 

Review of calibration data for all analyses revealed that the following requirements were met: 

• Instruments and detectors were calibrated initially prior to sample analyses; 

• Daily calibration checks were performed for the radiochemical separation and 
counting methods (polonium, thorium, lead) and a gamma energy calibration 
for all target energies of interest was conducted; 

• Detector efficiencies were reported and verified in the raw data; and 

• Calibration sources used for calibrations were identified and traceable to NIST 
or an appropriate standards manufacturer. 

3.2.5 Blanks 

Method blanks, blank planchets and instrument backgrounds were analyzed or determined 
prior to sample analysis. No blank contamination was identified which required qualification 
of sample results. 

3.2.6 Precision 

3.2.6.1 Laboratory Duplicates 

Duplicate analyses were conducted for each sample delivery group and RPD results were 
within the laboratory control limits. 

3.2.6.2 Field Duplicate and Split Samples 

A total of four field duplicate samples were collected and analyzed for the target 
radionuclides of concern. Tables S-6 through S-10 present a summary of the results. RPD 
values for field duplicates ranged from 0 to 100 percent which is within the validation criteria 
of plus or minus two times the method detection limits. RPD values for field splits were 
acceptable with the exception of the radium-228 values (109%) which is likely due to slight 
differences in instrument backgrounds and sample preparation methods. 

3.2.7 Accuracy 
• 

Accuracy of the radionuclide analyses was monitored by the laboratory by the analysis of 
traceable LCSs. LCS analyses were performed daily or with each sample batch and all 
percent recoveries were within the acceptance limits of 80% to 120%. 
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4. OVERALL ASSESSMENT 

Analytical data from the chemical and radiochemical analysis of 109 water samples and 78 
source, sediment and soil samples were validated in order to verify that reported results were 
of sufficient quality to support the project work plan objectives. The samples were analyzed 
for metals, general chemical parameters and radionuclides. 

Validation was conducted using U.S. EPA CLP guidelines (Bleyler, 1988). No data were 
rejected based on the validation conducted. Some minor quality control deficiencies were 
identified which resulted in qualification of data as undetected (U) or estimated (J or UJ) and 
these deficiencies are summarized in the preceeding sections. Two notable deficiencies were 
identified during validation and are summarized below. 

• Silver and vanadium results in the water samples were not reported to the 
target quantitation limits due to the low precision of the analytical 
measurement equipment at the target limits of 0.2 pg/L and 5 pg/L, 
respectively, and 

• Field split results for water and soil samples showed significant differences for 
the metals, general chemistry and radionuclide parameters however, these are 
likely due to the use of different analytical methods and method detection 
limits by the respective laboratories. 

With the exception of the minor deficiencies summarized previously, the work plan quality 
assurance objectives were met and, the analytical data, as qualified, are acceptable for use. 

5. REFERENCES 

Bleyler, 1988, Laboratory Data Validation Functional Guidelines for Evaluating Inorganics 
Analyis, U.S. Environmental Protection Agency, Washington, D.C. 

Golder 1991, Phase I Remedial Investigation/Feasibility Study Work Plan for the Soda Springs 
Elemental Phosphorus Plant, Golder Associates Inc., Redmond, Washington. 
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TABLE S-1. WATER SAMPLE FIELD DUPLICATE SUMMARY 

ANALYTE TW-26 TW-26-DUP RPD 

Aluminum 0.1 0.12 18 

Arsenic <0.002 0.002 200 

Beryllium <0.001 <0.001 NC 

Cadmium <0.005 <0.005 NC 

Calcium 120 123 2 

Chromium <0.01 <0.01 NC 

Copper 0.005 <0.005 200 

Iron 0.22 0.27 20 

Lead 0.001 0.002 67 

Magnesium 124 126 2 

Manganese 0.72 0.74 3 

Nickel <0.02 <0.02 NC 

Potassium 25.5 25 2 

Selenium 0.007 0.007 0 

Silver <0.01 <0.01 NC 

Sodium 108 112 4 

Vanadium 0.01 <0.01 200 

Zinc 0.032 0.028 13 

Ammonium 1.8 1.7 6 

Bicarbonate 560 554 1 

Carbonate 0 0 NC 

Chloride 104 101 3 

Fluoride 1.02 1.12 9 
Hydroxide 0 0 NC 

Nitrate+nitrite-N 7.95 7.9 1 

Sulfate 360 360 0 

Total Phosphorus 0.67 0.7 4 

pH, std. units 6.7 6.7 0 
Specific Conductance, //mhos/Cm @ 25° C 1730 1820 5 
Total Dissolved Solids @ 180°C 1180 1180 0 
Gross Alpha, total, pCi/L 6 12 67 

Radlum-226, total, pCi/L 0.4 <0.5 200 

Radium-228, total, pCi/L <-0.1 <0.1 NC 

Radon-222, total, pCi/L 94 92 2 

Uranium, total, mg/L <0.002 <0.002 NC 

Results are reported in mg/L except where noted. 

RPD - Relative percent difference. Equal to the absolute value of the difference 

between two measurements divided by the average and multiplied by 100. A value 

of zero is substituted when one result is less than the detection limit. 

NC - Indicates the RPD value can not be calculated due to both results being less 

than the detection limit. 
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TABLE S-2. WATER SAMPLE FIELD SPLIT SUMMARY 

ANALYTE TW-21 TW-21-S RPD 
^ * \S Aluminum 0.18 <1 200 ^ * 

Arsenic <0.002 <0.002 NC 

Beryllium ^ <0.001 <0.01 NC is' 

Cadmium ^ <0.005 0.02 200 

V Calcium 60 60 0 IS 
IS Chromium <0.01 0.07 200 

Copper <0.005 0.01 200 

\S Iron 7.72 8.41 9 Y? 
Lead 0.001 0.09 196 

S Magnesium 264 265 0 \Y 
& V Manganese 0.17 0.22 26 W * 

Nickel ^ 0.03 0.14 129 

Potassium 20.3 17.2 17 

Selenium <0.003 <0.001 NC 

Silver <0.01 0.09 200 
Y Sodium 44 40 10 

Vanadium ^ <0.01 0.24 200 w" + 

Zinc <0.008 <0.1 NC 

Ammonium 0.36 0.2 57 

Bicarbonate 1416 732 64 

Carbonate 0 264 200 

Chloride 21 19 10 

Fluoride 0.2 0.2 0 

Hydroxide 0 <1 NC 

Nitrate+nitrite-N 0.5 <0.1 200 

Sulfate 84 94 11 

Total Phosphorus 0.79 0.75 5 

pH, std. units 6.1 9.35 42 

Specific Conductance, //mhos/Cm @ 25°C 1920 1470 27 

Total Dissolved Solids @ 180°C 1120 1280 13 

Gross Alpha, total, pCi/L <1 <33 NC 

Radium-226, total, pCi/L <-0.3 <0.2 NC 

Radium-228, total, pCi/L <0.1 <2.6 NC 

Radon-222, total, pCi/L 120 222 60 

Uranium, total, mg/L <0.002 0.01 200 

Results are reported in mg/L except where noted. 

RPD - Relative percent difference. Equal to the absolute value of the difference 

between two measurements divided by the average and multiplied by 100. A value 
of zero is substituted when one result is less than the detection limit. 

NC - Indicates the RPD value can not be calculated due to both results being less 

than the detection limit. 
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TABLE S-3. WATER SAMPLE FIELD SPLIT SUMMARY, CONT. 

• 

v/ 
»/ 

• 

•J 

• 

• 

ANALYTE TW-18 TW-18-S RPD 

Aluminum 0.06 <1 200 

Arsenic 0.003 0.003 0 

Beryllium x 

Cadmium 

<0.001 <0.01 NC Beryllium x 

Cadmium <0.005 0.01 200 

Calcium 88.5 97 9 

Chromium <0.01 0.07 200 

Copper <0.005 0.01 200 

Iron 6.74 8.27 20 

Lead <0.001 0.12 200 

Magnesium 190 218 14 

Manganese 0.29 0.36 22 

Nickel x <0.02 0.07 200 

Potassium 21.9 16 31 

Selenium <0.003 <0.001 NC 

Silver x <0.01 0.05 200 

Sodium 42.8 40 7 

Vanadium S <0.01 0.24 200 

Zinc 0.01 <0.1 200 

Ammonium 0.35 0.2 55 

Bicarbonate 1340 1330 1 

Carbonate 0 <1 NC 

Chloride 17 14 19 

Fluoride 0.23 0.2 14 

Hydroxide 0 <1 NC 

Nitrate+nltrite-N <0.5 <0.1 NC 

Sulfate 60 53 12 

Total Phosphorus 0.35 0.59 51 

pH, std. units 6 7.8 26 

Specific Conductance, //mhos/Cm @ 25°C 2000 1780 12 

Total Dissolved Solids @ 180°C 1004 1180 16 

Gross Alpha, total, pCi/L -7 20.2 412 

Radium-226, total, pCi/L <0.2 0.1 200 

Radium-228, total, pCi/L <-0.1 <8.3 NC 

Radon-222, total, pCi/L 93 292 103 

Uranium, total. mg/L <0.002 0.004 200 

IX" £ 

^ * 

• 

-4 
—'X 

.X 

Results are reported in mg/L except where noted. 

RPD - Relative percent difference. Equal to the absolute value of the difference 
between two measurements divided by the average and multiplied by 100. A value 

of zero is substituted when one result is less than^he detection limit. 

NC - Indicates the RPD value can not be calculated due to both results being less 

than the detection limit. 
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TABLE S-4. WATER SAMPLE FIELD SPLIT SUMMARY, CONT. 

ANALYTE DOC DOC-S RPD 

• Aluminum 0.08 0.2 86 

Arsenic <0.002 <0.002 NC 

Beryllium S <0.001 <0.01 NC 

Cadmium</ <0.005 0.01 200 
• Calcium 116 120 3 
J Chromium <0.01 0.07 200 

Copper <0.005 <0.01 NC 

y Iron 8.34 8.38 0 

Lead <0.001 0.07 200 
j Magnesium 133 138 4 
y Manganese 0.298 0.33 10 

Nickel •/ <0.02 0.08 200 

Potassium 14.1 11.2 23 

Selenium <0.002 <0.001 NC 

Silver y <0.01 <0.05 NC 
J Sodium 34.2 30 13 

Vanadium S 0.02 0.25 170 

Zinc 0.009 <0.1 200 

Ammonium 0.6 0.4 40 

Bicarbonate 496 1000 67 

Carbonate 0 <1 NC 

Chloride 14 11 24 

Fluoride 0.38 0.4 5 

Hydroxide 0 <1 NC 

Nitrate+nitrite-N <0.5 <0.1 NC 

Sulfate 30 55 59 

Total Phosphorus 0.37 0.33 11 

pH, std. units 6 7.3 20 

Specific Conductance, //mhos/Cm @ 25° C 1510 1430 5 

Total Dissolved Solids @ 180°C 812 910 11 

Gross Alpha, total, pCi/L 0 4.1 200 

Radium-226, total, pCi/L <-0.1 0.3 200 

Radium-228, total, pCi/L <0.3 <8.3 NC 

Radon-222, total, pCi/L 62 205 107 

Uranium, total, mg/L <0.002 0.004 200 

Results are reported in mg/L except where noted. 

|RPD - Relative percent difference. Equal to the absolute value of the difference 

between two measurements divided by the average and multiplied by 100. A value 
of zero is substituted when one result is less than the detection limit. 

NC - Indicates the RPD value can not be calculated due to both results being less 

than the detection limit. 
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TABLE S-5. SPLIT SAMPLE ANALYTICAL METHOD COMPARISON 

ANALYTE 

METHOD OF ANALYSIS 

ANALYTE 

METHOD OF ANALYSIS 

ANALYTE CN/ALR CORE ANALYTE CN/ALR CORE 

Aluminum 6010(1) ICP 7020(1) FLAA Zinc 6010(1) ICP 7950(1) FLAA 

Arsenic 7061 (1) H 7061 (1) H Ammonium 350.1 (2) AP 350.3(2) ISE 

Beryllium 7091 (1) GFAA 7090(1) FLAA Bicarbonate 310.1 (2) T 310.1 (2) T 

Cadmium 7131 (1) GFAA 7130(1) FLAA Carbonate 310.1 (2) T 310.1 (2) T 
• Calcium 6010(1) ICP 215.1 (2) FLAA Chloride 325.3(2) T 325.1 (2) AF 

Chromium 6010(1) ICP 7190(1) FLAA Fluoride 340.2(2) ISE 340.2(2) ISE 

Copper 7211 (1) GFAA 7210(1) FLAA Hydroxide 310.1 (2) T 310.1 (2) T 

• Iron 6010(1) ICP 7380 (1) FLAA Nitrate+nitrite-N 353.2 (2) ACR 352.1+354.1 (2) BM 

Lead 7421 (1) GFAA 7420(1) FLAA Sulfate 375.2(2) AM 375.2(2) AM 

Magnesium 6010(1) ICP 242.1 (2) FLAA Total Phosphorus 365.2(2) MA 365.2(2) MA 
• Manganese 6010(1) ICP 7460(1) FLAA pH, std. units 150.1 (2) E 150.1 (2) E 

Nickel •" 249.2 (2) GFAA 7520(1) FLAA Specific Conductance 120.1 (2) E 120.1 (2) E 

Potassium 258.1 (2) FLAA 258.1 (2) FLAA Total Dissolved Solids 160.1 (2) G 160.1 (2) G 

Selenium 7741 (1) H 7741 (1) H Gross Alpha 900.0(3) GFPC 900.0(3) GFPC 

Silver 7761 (1) GFAA 7760(1) FLAA Radium-226 903.1 (3) REAS 903.1 (3) REAS 

Sodium 6010(1) ICP 273.1 (2) FLAA Radium-228 904.0(3) LB PC 904.0 (3) LB PC 

Vanadium - 7911 (1) GFAA 7910(1) FLAA Radon-222 — LS — LS 

Uranium 908.1 F 908.1 F 

CN/ALR - Chen-Northern, Billings, Montana. Acculabs Research, Golden, Colorado. 
CORE - Core Laboratories, Casper, Wyoming. 
(1) - Method from 'Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, Third Edition, September 1986'. 
(2) - Method from 'Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020, March 1983*. 
(3) - Method from 'Prescribed Procedures for the Measurement of Radioactivity in Drinidng Water, EPA-600/4-80-075, November 1980* 

ICP - Inductively Coupled Plasma Atomic Emission Spectrometry 
GFAA - Graphite Furnace Atomic Absorption Spectrophotometry 
FLAA - Flame Atomic Absorption Spectrophotometry 
H - Gaseous Hydride Flame Atomic Absorption Spectrophotometry 
AP - Automated Phenate Colorimetric Method 
T - Titrimetric Method 
AF - Automated Ferricyanide Colorimetric Method 
ISE - Ion Selective Electrode Method 
ACR - Automated Cadmium Reduction Colorimetric Method 

BM - Brucine Sulfate/Manual Diazotization Colorimetric Method 
AM - Automated Methylthymol Blue Colorimetric Method 
MA - Manual Ascorbic Acid Colorimetric Method 
E - Manual Electrode Method 
G - Gravimetric Method 
GFPC - Gas Row Proportional Counting Method 
REAS - Radon Emanation Alpha Scintillation Method 
LB PC - Low Background Proportional Counter 
LS - Liquid Scintillation Method 
F - Fluorometric Method 
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TABLE S-6. SOIL SAMPLE FIELD DUPUCATE SUMMARY 

ANALYTE S-8A S-8A-DUP RPD 

Aluminum 21900 22500 3 

Arsenic 5.6 6.6 16 

Beryllium 2 2 0 

Cadmium 13 14 7 

Chromium 39 42 7 

Copper 17 17 0 

Iron 17300 17700 2 

Lead 24 28 15 

Manganese 411 406 1 

Nickel 30 32 6 

Potassium 4600 5500 18 

Selenium 1 0.8 22 

Silver 1.5 1 40 

Sodium 424 399 6 

Vanadium 63.3 67.4 6 

Zinc 210 215 2 

Fluoride 33.1 33.1 0 

Cation Exchange Capacity, meq/lOOg 17.6 18.6 6 

Nitrate+nitrite-N 6.1 5.1 18 

pH, std. units 7.6 7.5 1 

Polonium-210, total, pCi/g 5.7 5.7 0 

Thoriym-228, total, pCi/g 0.9 1.2 29 

Thorium-230, total, pCI/g 3.1 2.8 10 

Thorium-232, total, pCI/g 1 0.6 50 

Lead-210, pCi/g 6 6.9 14 

Uranium, pCI/g 4.2 4.1 2 

Radium-226, pCi/g 4 3.8 5 

Radium-228, pCi/g 1.2 1.1 9 

Potassium-40, pCi/g 16 17 6 

Results are reported in mg/Kg except where noted. 

RPD - Relative percent difference. Equal to the absolute value of the difference 

between two measurements divided by the average and multiplied by 100. A value 

of zero is substituted when one result is less than the detection limit. 

NC - Indicates the RPD value can not be calculated due to both results being less 

than the detection limit. 
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TABLE S-7. SOIL SAMPLE FIELD DUPLICATE SUMMARY, CONT. 

ANALYTE S-8B S-8B-DUP RPD 

Aluminum 29200 31700 8 

Arsenic 6.7 6.4 5 

Beryllium 2 2 0 

Cadmium 13 13.1 1 

Chromium 57 60 5 

Copper 17 17 0 

Iron 24600 24000 2 

Lead 21 18 15 

Manganese 424 424 0 

Nickel 32 37 14 

Potassium 5400 5200 4 

Selenium 1 1 0 

Silver 1 1 0 

Sodium 349 399 13 

Vanadium 87 92 6 

Zinc 210 215 2 

Fluoride 23 25.8 11 

Cation Exchange Capacity, meq/100g 17.6 23.3 28 

Nitrate+nitrite-N 9.8 19 64 

pH, std. units 7.6 7.4 3 

Polonium-210, total, pCi/g 7 5.5 24 

Thorlum-228, total, pCi/g 1 1 0 

Thorium-230, total, pCI/g 4 3.9 3 

Thorium-232, total, pCi/g 1 0.9 11 

Lead-210, pCi/g 6.5 6.8 5 

Uranium, pCi/g 3.1 3.2 3 

Radium-226, pCi/g 3.7 3.4 8 

Radium-228, pCI/g 1.1 1.1 0 

Potassium-40, pCi/g 16 15 6 

Results are reported in mg/Kg except where noted. 

RPD - Relative percent difference. Equal to the absolute value of the difference 

between two measurements divided by the average and multiplied by 100. A value 

of zero is substituted when one result is less than the detection limit. 

NC - Indicates the RPD value can not be calculated due to both results being less 

than the detection limit. 
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TABLE S-8. SOIL SAMPLE FIELD DUPLICATE SUMMARY. CONT. 

ANALYTE Back-3B Back-3C RPD 

Aluminum 17400 16700 4 

Arsenic 5 5 0 

Beryllium 1 2 67 

Cadmium 7 6 15 

Chromium 15 13 14 

Copper 14 15 7 

Iron 23000 21900 5 

Lead 81 25 106 

Manganese 514 493 4 

Nickel 37 37 0 

Potassium 3800 3900 3 

Selenium <0.6 <0.6 NC 

Silver <2 2 200 

Sodium 798 972 20 

Vanadium 42 40 5 

Zinc 78.3 63.8 20 

Fluoride 5.7 3.9 38 

Cation Exchange Capacity, meq/lOOg 22.3 22.5 1 

Nitrate+nitrite-N 12 13 8 

pH, std. units 7.7 7.7 0 

Polonium-210, total, pCi/g 1.4 1 33 

Thorium-228, total, pCi/g 0.9 0.9 0 

Thorium-230, total, pCi/g 0.9 0.8 12 

Thorium-232, total, pCi/g 1 1 0 

Lead-210, pCi/g 1.2 1.1 9 

Uranium, pCi/g 1.2 0.8 40 

Radium-226, pCi/g 1 0.9 11 

Radlum-228, pCi/g 1.2 1 18 

Potassium-40, pCi/g 15 15 0 

Results are reported in mg/Kg except where noted. 

RPD - Relative percent difference. Equal to the absolute value of the difference 

between two measurements divided by the average and multiplied by 100. A value 
of zero is substituted when one result is less than the detection limit. 

NC - Indicates the RPD value can not be calculated due to both results being less 
than the detection limit. 
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TABLE S-9. SOIL SAMPLE FIELD DUPLICATE SUMMARY, CONT. 

ANALYTE SodaN SodaS RPD 

Aluminum 7280 8460 15 

Arsenic 8.2 15 59 

Beryllium 2.7 3 11 

Cadmium 25.1 29.6 16 

Chromium 13 19 38 

Copper 7 16 78 

Iron 194000 197000 2 

Lead 11 10 10 

Manganese 1200 1270 6 

Nickel 82.3 89 8 

Potassium 13500 13900 3 

Selenium 1 1.2 18 

Silver 0.2 0.5 86 

Sodium 600 800 29 

Vanadium 94 208 75 

Zinc 100 110 10 

Fluoride 2.3 1.7 30 

Cation Exchange Capacity, meq/100g 33.2 58.1 55 

Nitrate+nitrite-N — — — 

pH, std. units 7.1 7.6 7 

Polonium-210, total, pCi/g 0.5 0.6 18 

Thorium-228, total, pCi/g 0.3 0.3 0 

Thorium-230, total, pCi/g 1.4 0.7 67 

Thorium-232, total, pCi/g 0.3 0.1 100 

Lead-210, pCi/g 0.4 0.5 22 

Uranium, pCi/g 0.6 0.6 0 

Radium-226, pCi/g 0.6 0.6 0 

Radium-228, pCi/g 0.4 0.4 0 

Potassium-40, pCi/g 5.4 5.3 2 

Results are reported in mg/Kg except where noted. 

RPD - Relative percent difference. Equal to the absolute value of the difference 

between two measurements divided by the average and multiplied by 100. A value 

of zero is substituted when one result is less than the detection limit. 

NC - Indicates the RPD value can not be calculated due to both results being less 

than the detection limit. 
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TABLE S-10. SOIL SAMPLE HELD SPLIT SUMMARY 

ANALYTE S-11b S-11b-S RPD 

Aluminum 27200 12600 73 

Arsenic 5.6 4.3 26 

Beryllium 2 0.7 96 

Cadmium 16 19.3 19 

Chromium 55 30.3 58 

Copper 2 17.8 160 

Iron 20000 11800 52 

Lead 20 21.9 9 

Manganese 417 463 10 

Nickel 35 23.6 39 

Potassium 5400 3530 42 

Selenium 1.2 2.8 80 

Silver 1.5 6.7 127 

Sodium 300 680 78 

Vanadium 87 78.5 10 

Zinc 250 209 18 

Fluoride 24.8 6.7 115 

Cation Exchange Capacity, meq/100g 19.4 <10 200 

Nitrate+nitrite-N 5.6 <0.1 200 

pH, std. units 7.0 6.75 4 

Polonium-210, total, pCi/g 4.1 — 

Thorium-228, total, pCI/g 1.1 1.5 31 

Thorium-230, total, pCI/g 3.4 3.7 8 

Thorium-232, total, pCi/g 1.3 1.4 7 

Lead-210, pCI/g 4.5 4.4 2 

Uranium, pCi/g 
* • — 

Radium-226, pCI/g 3.0 3.7 21 

Radium-228, pCI/g 1.2 4.1 109 

Potassium-40, pCI/g 19.0 18.5 3 

Results are reported In mg/Kg except where noted. 

RPD - Relative percent difference. Equal to the absolute value of the difference 
between two measurements divided by the average and multiplied by 100. A value 

of zero Is substituted when one result is less than the detection limit. 

Indicates analyte not determined. 

* - Results could not be compared since uranium was analyzed by ALR using 

gamma spectrometry and by Core using fluorimetrlc procedures. 



APPENDIX S 

ATTACHMENT 1 

INORGANIC DATA ASSESSMENT SUMMARIES - WATER SAMPLES 



PROJECT NO. 

INORGANIC DATA ASSESSMENT SUMMARY 

// SITE . 

LABORATORY 

&-&Z, o> 

SAMPLES/MATRIX S&~ 
V 

j 
SDG # 

/ £v / *4 - /Z//J2) 

swrs -/z/sc^. /2;;s-z~ 

^ 

DATA ASSESSMENT SUMMARY 

ICP AA —HG- CYANIDE 

1. HOLDING TIMES o 0 

2. CALIBRATIONS o O 1 /y I 
3. BLANKS o 0 S3 1 
4. ICS r> 
5. LCS n n O / 

6. DUPLICATE ANALYSIS O S a / 
7. MATRIX SPIKE 0 X) / 
8. MSA X* 
9. SERIAL DILUTION 

10. SAMPLE VERIFICATION 

0 
0 /? 

11. OTHER QC D / 
12. OVERALL ASSESSMENT rP 1 
0 « Data had no problems/or qualified due to minor problems. 
M = Data qualified due to major problems. 
Z • Data unacceptable. 
X = Problems, but do not affect data. 

NOTES: P&(*j dbb - ^ 

/fr'baA 

^ Cf/pTj* A?>A/?.r __ 

Validated by: 

Reviewed by: 

V 
ML,AT. Date 



SDG 9 2- Project No. Z/S 

Acceptable 
YES NO 

1. Holding Times 

& 

Holding Times -> 

>/s/s}yr sĴ r̂ 

/% J7TL IŜ J 

2 .  Calibrations 

^^7 -̂ -zr^. <^"^ - " 

3. Blanks 

<. /~C/& 

4. ICP Interference Check Sample (ICS) 

y 

5. Laboratory Control Sample (LCS) 

5"— 

6. Duplicate Sample Analysis 
7 

7. Matrix Spike Sample Analysis 



SDG # Project No. // 

Acceptable 
YES NO 

8. Furnace Atomic Absorption QC '— 

,2. 

4. ICP Serial Dilution 

X S/y 

10. Sample Result Verification 

^J 

11. Field Duplicates 

12. Overall Assessment 

-7̂ — 

<-r« ,V4f/' "S'V  ̂ -t̂ q f̂a ,̂ *7 ZzJZ* 

^ ' 

// ZXi/s AT/. s rx~ 
<?#&?/* 
// 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Then-Northern. Inc. Sample No. Calf Soring 

Matrix (Soil/Water): Water 
Level (Low/Med): " 
Solids: :: 

Lab Sample ID:. 
Date Received: _ 

121145 
10/18/91 

Concentration Units (mg/1 or mg/kg dry weight): —mgZL 

CAS NO. CONCENTRATION C Q M 

7429-90-5 Aluminum r'0.16 LL P 

7440-38-2 Arsenic 0.002 u H 

7440-41-7 Beryllium 0.001 u 

7440-43-9 Cadmium 0.006  ̂ F 

7440-70-2 Calcium 128  ̂ 1 3 * P 

7440-47-3 ' Chromium 0.01  ̂ u P 

7440-50-8 Copper 0.005  ̂ u F 

7439-89-6 , Iron 0.067 ̂  II P 

7439-92-1 Lead 0.001 R / F 

7439-95-4 Magnesium 69 P 

7439-96-5 ? Manganese 0.015  ̂
; I P 

7440-02-0 Nickel 0.02 u F 

7440-09-7 Potassium 143 A 

7782-49-2 Selenium 0.003 ̂  u H 

7440-22-4 Silver ( 0.01 c/ u 

7440-23-5 Sodium "" 55*  ̂ P 

7440-62-2 Vanadium 0.01  ̂
' }  F 

1440-66-6 Zinc 0.071 LL P 

Ammonium 0.10 ̂  V AP 

Bicarbonate 542 T 

Carbonate 

\
 o
 T 

Chloride 87 T T 

Fluoride 3.0 ISE 

Hydroxide 1 

\
 o
 T 

Nitrate/Nitrite as N 156  ̂ ACR 

Sulfate 126  ̂ AM 

Total Phosphorus 031 
11 V MA 

pH 6.7-/' E 

Specific Conductance 1320 R E 

Total Dissolved Solids 807  ̂ G 

Turbidity Not required N 

-14-



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. Mormon B 

Matrix (Soil/Water):, 
Level (Low/Med): 
Solids: 

Water Lab Sample ID:. 
Date Received: _ 

121146 
10/18/91 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. CONCENTRATION C Q 

7429-90-5 Aluminum 0.14  ̂, • / 
P 

7440-38-2 Arsenic . - 0.002 u H 

7440-41-7 Beryllium 0.001 u 

7440-43-9 Cadmium 0.005 u F 

7440-70-2 Calcium 88 P 

744047-3 Chromium 0.01^-  ̂ u y P 

7440-50-8 Copper 0.005 u F 

7439-89-6 Iron 0.025 u P 

7439-92-1 Lead 0.001 u F 

7439-954 Magnesium 98 P 

7439-96-5 Manganese 0.005  ̂
. > 

P 

7440-02-0 Nickel 0.02 u F 

7440-09-7 Potassium 12 J A 

778249-2 Selenium 0.003 / u H 

7440-224 Silver 0.01 u 

7440-23-5 Sodium 64-  ̂ P 

7440-62-2 Vanadium 0.01 
•  I  

F 

7440-66-6 Zinc 0.008 y P 

Ammonium 0.10  ̂ u AP 

Bicarbonate 536 T 

Carbonate 0 T 

Chloride 95  ̂ zr T 

Fluoride 1.6 ISE 

Hydroxide 0  ̂ T 

Nitrate/Nitrite as N 3.66 ACR 

Sulfate 150 AM 

Total Phosphorus 0.31 / J  MA 

pH 6.7 B 

Specific Conductance 1510 zr E 

Total Dissolved Solids 833  ̂ G 

Turbidity Not required N 

-15-



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. 

Matrix (Soil/Water): Water 
Level (Low/Med): ~ 
Solids: = 

Sample No. Mormon C 

Lab Sample ID:. 
Date Received: _ 

121147 
10/18/91 

Concentration Units (mg/1 or mg/kg dry weight): jng/L 

CAS NO. • "lis- ANALYTE CONCENTRATION C llllloliii: M 

7429-90-5 Aluminum 0.11  ̂ P 

7440-38-2 Arsenic 0.002^  ̂ u H 

7440-41-7 Beryllium 0.001  ̂ u X 

7440-43-9 Cadmium 0.005 u F 

7440-70-2 Calcium 104 " P 

7440-47-3 Chromium 0.01 u P 

7440-508 Copper 0.005 u F 

7439-89-6 Iron 0.025  ̂ u P 

7439-92-1 Lead 0.001 u F 

7439-95-4 Magnesium 74^  ̂ P 

7439-96-5 Manganese 0.005 ̂  P 

7440-02-0 Nickel 0.02 u F 

74404)9-7 Potassium 13.7 / A 

7782-49-2 Selenium 0.003 u H 

7440-22-4 Silver 0.01  ̂ u 

7440-23-5 Sodium 29 P 

7440-62-2 Vanadium 0.01  ̂ u F 

7440-66-6 Zinc 0.008 V P 

Ammonium 0.10 V AP 

Bicarbonate 536 T 

Carbonate 0  ̂ T 

Chloride 37-  ̂ J T 

Fluoride 1-2 ISE 

Hydroxide 0*  ̂ T 

Nitrate/Nitrite as N 5.20 ACR 

Sulfate 78 — AM 

Total Phosphorus 0.21 ! 1. MA 

pH 6.7 E 

Specific Conductance 1050 ^r E 

Total Dissolved Solids •n&y G 

Turbidity Not required N 

-16-



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. Homestead 

Matrix (Soil/Water): Water Lab Sample ID: 
Level (Low/Med): « Date Received: lQAg/91 
Solids: — 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. ANALYTE CONCENTRATION C Q M 

7429-90-5 Aluminum 0.10 P 

7440-38-2 Arsenic 0.002 u H 

7440-41-7 Beryllium 0.001 "// u X 

7440-45-9 Cadmium 0.005 / u F 

7440-70-2 Calcium 102 
7^4 

P 

7440-47-3 Chromium 0.01 ̂  u P 

7440-50-8 Copper 0.005 •/' u F 

7439-89-6 Iron 0.025/~ u P 

7439-92-1 Lead 0.004  ̂ F 

7439-95-4 Magnesium 95 P 

7439-96-5 Manganese 0.005 
• / P 

74404)2-0 Nickel 0.02^/- u F 

74404)9-7 Potassium 6.1 / A 

7782-49-2 Selenium 0.003 u H 

7440-22-4 Silver 0.01 / u 

7440-23-5 Sodium 31  ̂ P 

7440-62-2 Vanadium 0.01 ̂  ; / 
V —' F 

744066-6 Zinc 0.008"  ̂ u P 

Ammonium 0.10 u AP 

Bicarbonate 724 / T 

Carbonate 0 •Z' T 

Chloride 17Z T 

Fluoride 0.4 ISE 

Hydroxide T 

Nitrate/Nitrite as N 5.50  ̂ ACR 

Sulfate 54 AM 

Total Phosphorus 0 2 4 / /  ij MA 

PH 6.8/ /- E 

Specific Conductance 1070 S J* E 

Total Dissolved Solids 731 / G 

Turbidity Not required N 

f 

-17-



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. TW-2-RFK 

Matrix (Soil/Water): Water Lab Sample ID: 121149 
Level (Low/Med): ~ Date Received: 10/18/91 
Solids: ~ 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

M ANAJLYTli CUNUiriiXA'l 1UN C Q M 

7429-90-5 Aluminum 0.13 . / p 

7440-38-2 Arsenic 0.002-^  ̂ u H 

7440-41-7 Beryllium 0.001 / u ^r-

7440-43-9 Cadmium 0.005 x u F 

7440-70-2 Calcium 116 P 

7440-47-3 Chromium 0.01-  ̂  ̂ u sr P 

7440-50-8 Copper 0.021 i j F 

7439-89-6 Iron 0.069/ .̂ 
' 1 

P 

7439-92-1 Lead 0.001 ̂  u F 

7439-95-4 Magnesium 60 P 

7439-96-5 Manganese 0.016 <T 1 P 

7440-02-0 Nickel 0.02 S V F 

7440-09-7 Potassium A 

7782-49-2 Selenium 0.003  ̂ u H 

7440-22-4 Silver 0.01  ̂ u 

7440-23-5 Sodium 15  ̂ P 

7440-62-2 Vanadium 0.01/ u F 

7440-66-6 Zinc 1.1  ̂ P 

Ammonium 0.10 u AP 

Bicarbonate 472 T 

Carbonate 0  ̂ T 

Chloride 17 S T 

Fluoride ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 3.42 ACR 

Sulfate 84 AM 

Total Phosphorus 0.10 
; / 
> MA 

pH 6.5 E 

Specific Conductance 1020 J E 

Total Dissolved Solids 631 ̂  G 

Turbidity Not required N 

F 

-18- / 



INORGANIC ANALYSIS DATA SHEET I ij2 
02- V 

Lab Name: Chen-Northern. Inc. Sample No. FB-flf-RFK 

Matrix (Soil/Water): Water Lab Sample ID: 121150 

2 I ' 

Level (Low/Med): ^ Date Received: 10/18/91 
Solids: — 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. ANALYIE CONCENTRATION C Q M 

7429-90-5 Aluminum u P 

7440-38-2 Arsenic 0.002 u H 

7440-41-7 Beryllium 0.001 u 

7440-43-9 Cadmium 0.005 S u F 

7440-70-2 Calcium 03 Ll P 

7440-47-3 Chromium 0.01 V ST P 

7440-50-8 Copper 0.006 ̂  F 

7439-89-6 Iron 0.025"""" u P 

7439-92-1 Lead 0.001 ̂  F 

7439-95-4 Magnesium 03 ̂  u P 

7439-96-5 Manganese 0.005/ u P 

7440-02-0 Nickel 0.02  ̂ u F 

7440-09-7 Potassium 

V
 0
 u A 

7782-49-2 Selenium 0.003  ̂ u H 

7440-22-4 Silver 0.01 F u 

7440-23-5 Sodium 0.09  ̂ P 

7440-62-2 Vanadium O.O ( -J.01 J,VZL U. F 

7440-66-6 Zinc 0.008^"" u P 

Ammonium 0.10  ̂ u AP 

Bicart>onate 0.1 u T 

Carbonate 

\
 O
 T 

Chloride 0.1 S u T 

Fluoride 0.10 u ISE 

Hydroxide 0 / T 

Nitrate/Nitrite as N 030 ̂  u ACR 

Sulfate 1  ̂ AM 

Total Phosphorus 0.10 u MA 

pH 
/ 

4.8 E 

Specific Conductance 10 uJ E 

Total Dissolved Solids 10 / V G 

Turbidity Not required N 

-19-



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. 

Matrix (Soil/Water): Water 
Level (Low/Med): -
Solids: -

Sample No. PW-l-RFK 

Lab Sample ID: 
Date Received: _ 

121153 
10/18/91 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. CONCENTRATION C Q M 

7429-90-5 Aluminum 0.17  ̂ it P 

7440-38-2 Arsenic 0.002 u H 

7440-41-7 Beryllium 0.001 /- u 

7440-43-9 Cadmium 0.080-  ̂ F 

7440-70-2 Calcium 134  ̂ P 

7440-47-3 Chromium 0.01  ̂ u P 

7440-50-8 Copper 0.005^" u F 

7439-89-6 Iron 0.025 ̂  l.f P 

7439-92-1 Lead 0.001 u F 

7439-95-4 Magnesium 71  ̂ P 

7439-96-5 Manganese 0.005 ; ( P 

7440-02-0 Nickel 0.02 u F 

7440-09-7 Potassium 123 / A 

7782-49-2 Selenium 0.007  ̂ H 

7440-22-4 Silver 0.01  ̂ u ST 
7440-23-5 Sodium 44"" '̂ P 

7440-62-2 Vanadium 0.02 / F 

744066-6 Zinc 0.077  ̂
) 

P 

Ammonium 0.10 u AP 

Bicarbonate 452 X T 

Carbonate 0/ T 

Chloride 136 T 

Fluoride 13 .—  ̂ ISE 

Hydroxide oX" T 

Nitrate/Nitrite as N 5.10 ACR 

Sulfate 162 AM 

Total Phosphorus J*"/. H MA 

pH kn/ E 

Specific Conductance 1540 ^/ CR E 

Total Dissolved Solids 960  ̂ G 

Turbidity Not required N 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. PW-2-RFK 

Matrix (Soil/Water): WalSI Lab Sample ID: 121154 
Level (Low/Med): ~ Date Received: lfl/18/91 
Solids: « 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. ANALYTB 5: lilt? j 1 CONCENTRATION C Q M 

7429-90-5 Aluminum 0.12 •/ ; ./ 
P 

7440-38-2 Arsenic 0.002 u H 

744041-7 Beryllium 0.001 u 
744043-9 Cadmium 0.020/ F 

7440-70-2 Calcium 119-/ P 

744047-3 Chromium 0.01 u P 

7440-50-8 Copper 0.005 / u F 

7439-89-6 Iron 0.027-  ̂ /_ P 

7439-92-1 Lead 0.002/ 
. j 

F 

7439-954 Magnesium 57 X P 

7439-96-5 Manganese 0.005 • / P 

7440-02-0 Nickel 0.02/ u F 

7440-09-7 Potassium 6^/ A 

778249-2 Selenium 0.003 -/ u H 

7440-224 Silver 0.0l/ u 
744023-5 Sodium 20 P 

744062-2 Vanadium 0.05/ F 

7440-666 Zinc 0.015 / x P 

Ammonium 0^5 AP 

Bicarbonate 443-/ T 

Carbonate 0 T 

Chloride 28 / T 

Fluoride 0.40  ̂ ISE 

Hydroxide 0// T 

Nitrate/Nitrite as N 4.05/' ACR 

Sulfate 84 c  ̂ AM 

Total Phosphorus ! ! 

MA 

pH 6.7/ E 

Specific Conductance 1030/ _ J E 

Total Dissolved Solids 625/ G 

Turbidity Not required N 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. PW-3-RFK 

Matrix (Soil/Water): Water Lab Sample ID: 121155 
Level (Low/Med): « Date Received: 10/18/91 
Solids: — 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. CONCENTRATION Weft: Q M 

7429-90-5 Aluminum 0.12 
• i 

P 

7440-38-2 Arsenic 0.002 / V H 

7440-41-7 Beryllium 0.001 / V y 

744043-9 Cadmium 0.007/ F 

7440-70-2 Calcium 126  ̂ P 

744047-3 Chromium 0.01"'"' P 

7440-50-8 Copper 0.005/ V F 

7439-89-6 Iron 0.051 . f P 

7439-92-1 Lead 0.001 / u F 

7439-954 Magnesium jar. P 

7439-96-5 Manganese 0.006-""" , ? 
P 

7440-02-0 Nickel 0.04 ̂  F 

744009-7 Potassium 6.1/ A 

778249-2 Selenium 0.003 / u H 

7440-224 Silver 0.01 / u 

7440-23-5 Sodium --JT p 

7440-62-2 Vanadium 0.16 y' F 

7440-66-6 Zinc 0.013 / 1 P 

Ammonium 0.26 IT AP 

Bicarbonate 428 y J* T 

Carbonate 0 J" T 

Chloride 35 / T 

Fluoride 0.34 c^— ISE 

Hydroxide 0 y zT T 

Nitrate/Nitrite as N 4.45 / ACR 

Sulfate 90 y AM 

Total Phosphorus 0.49  ̂ 1 / 
MA 

pH 6t/ E 

Specific Conductance 1010 y" 0" E 

Total Dissolved Solids 653 "  ̂ J G 

Turbidity Not required N 

F 

f 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. PW-4-RFK 

Matrix (Soil/Water): Water Lab Sample ID: 121156 
Level (Low/Med): — Date Received: 10/18/91 
Solids: ^ 

Concentration Units (mg/1 or mg/kg dry weight): me/1 

CAS NO. •' ANALYTB" CONCENTRATION C Q M 

7429-90-5 Aluminum 0.05-/ / - i P 

7440-38-2 Arsenic 0.002 u H 

7440-41-7 Beryllium 0.001 u X 

7440-43-9 Cadmium 0.005  ̂ u F 

7440-70-2 Calcium 120 P 

744047-3 Chromium 0.01 ̂  P 

7440-50-8 Copper 0.005 u 
/ 

F 

7439-89-6 Iron 0.36  ̂ u P 

7439-92-1 Lead 0.001 / ; > 
F 

7439-954 Magnesium 58 P 

7439-96-5 Manganese 0.007/̂  ! P 

74404)2-0 Nickel 0.02 S u F 

74404)9-7 Potassium 4.6 / A 

778249-2 Selenium 0.003  ̂ u H 

7440-224 Silver 0.01 / u JT 

7440-23-5 Sodium 16  ̂ p 

7440-62-2 Vanadium 0.01 / u F 

7440-66-6 Zinc 0.008 ̂  u P 

Ammonium 0.10 u AP 

Bicarbonate 427 S T 

Carbonate ©
 \
 

T 

Chloride 14 T 

Fluoride 023 / ISE 

Hydroxide 0 / T 

Nitrate/Nitrite as N 3.80 S ACR 

Sulfate 78 AM 

Total Phosphorus o-io , L/ ' ; » 
MA 

pH 

V
 00 NO 

E 

Specific Conductance 838 X . J" E 

Total Dissolved Solids 585 G 

Turbidity Not required N 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. FB-01-RFK 

Matrix (Soil/Water): Water Lab Sample ID: 121157 
Level (Low/Med): ^ Date Received: 10/18/91 
Solids: » 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. ANALYTE CONCENTRATION •̂ c i Q M 

7429-90-5 Aluminum 0.02 f ̂ X p 

7440-38-2 Arsenic 0.002  ̂ u H 

7440-41-7 Beryllium 0.001 ' u 
744043-9 Cadmium 0.005 X u F 

7440-70-2 Calcium 05 u P 

744047-3 Chromium o
 

o
 \
 

u P 

7440-50-8 Copper 0.005 f u F 

7439-89-6 Iron 0.025  ̂ , u P 

7439-92-1 Lead 0.001 ' F 

7439-954 Magnesium 05 <, u P 

7439-96-5 Manganese ooos' u P 

7440-02-0 Nickel 0.02  ̂ u F 

7440-09-7 Potassium o
 

u
 \
 

u A 

778249-2 Selenium 0.003 u H 

7440-224 Silver 0.01 u xT 
7440-23-5 Sodium 0.10 p 

744062-2 Vanadium 0.01 ' / u F 

7440666 Zinc 0.008 ' u P 

Ammonium 0.10  ̂ u AP 

Bicarbonate 1.0 ̂  T 

Carbonate 0 .X T 

Chloride 0.1 —  ̂ u T 

Fluoride -If ISE 

Hydroxide 0 ̂  T 

Nitrate/Nitrite as N 050 S u ACR 

Sulfate 1 ^ AM 

Total Phosphorus 0.10 1—' u MA 

PH 5.6 / E 

Specific Conductance O
 \
 

UJ E 

Total Dissolved Solids 10  ̂ u G 

Turbidity Not required N 
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Lab Name:. 

INORGANIC ANALYSIS DATA SHEET 

Inc. Simple No. TW-S-WK 

Matrix (Soil/Water):, 
Level (Low/Med): 
Solids: 

Water Lab Sample ID:. 
Date Received:. 

121162 
10/21/91 

7440-22-4 

7440-23-5 

7440-62-2 

7440-66-6 

Concentration Units (mg/1 or mg/kg dry weight): Wlg/1. 

Silver 

Sodium 

Vanadium 

Zinc 

Ammonium 

Bicarbonate 

Carbonate 

Chloride 

Fluoride 

Hydroxide 

•|i#!:;--CAS NO. 
CONCENTRATION i C | Q | M || 

7429-90-5 0.16 t/ | ' ' 1 1 p II 

7440-38-2 1 Arsenic 0.002/ | U I 1 H || 

744041-7 | Beryllium 0.001 | u 1 
0.005 / | u 1 1 p II 

7440-70-2 1 Calcium 203  ̂ 1 p II 

744047-3 | Chromium 0.01 ̂  | U I 1 p II 

7440-50-8 Copper 0.005 -/ L I 1 p II 

1 7439-89-6 | lron 
*St5K< ' 1 1 p II 

1 7439-92-1 1 Leai 0.001 | u 1 1 p 1 

119/ | 1 p 1 

0.008 /  ̂ | F 1 
- v I 

1 p 1 

|| 7440-02-0 Nickel 0.02 / | U I 1 p 1 

7440-09-7 | Potassium 8.4 / | 1 A 1 

778249-2 Selenium 0.003 | U I 1 H 1 

Nitrate/Nitrite as N 

Sulfate 

Total Phosphorus 

PH 

Specific Conductance 

Total Dissolved Solids 

Turbidity 

0.01 U 

31 

0.01 U 

0.008 / u 

0.10 u 

1080 

77^ 

T 

j~ 

0.15 

_o/__ 

138/ 

78 

0.21 

6.0/ 
1640-/ 

976 "7" 

Not required 

ZEh 

AP 

ISE 

ACR 

AM 

MA 

N 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. TW-29-RFK 

Matrix (Soil/Water): Water Lab Sample ID: 121163 
Level (Low/Med): -- Date Received: 10/21/91 
Solids: ~ 

Concentration Units (mg/1 or tag/kg dry weight): me/1 

CAS NO. ANALYTE CONCENTRATION  ̂ C Q M 

7429-90-5 Aluminum 0.18 
' i p 

7440-38-2 Arsenic 0.002 u H 

7440-41-7 Beryllium 0.00l/. u 

744043-9 Cadmium O.OQsX  ̂ u F 

7440-70-2 Calcium 134^  ̂ P 

7440-47-3 Chromium 0.01 u X P 

7440-50-8 Copper 0.005  ̂ u F 

7439-89-6 Iron 0.016 
. t 

P 

7439-92-1 Lead 0.001  ̂ V F 

7439-95-4 Magnesium 71 ̂  P 

7439-96-5 Manganese 0.028  ̂
% / 

P 

7440-02-0 Nickel 0.02 u F 

7440-09-7 Potassium 5.6 A 

7782-49-2 Selenium 0.003 u H 

7440-22-4 Silver 0.01 u 

7440-23-5 Sodium 2/ P 

7440-62-2 Vanadium 0.01 u F 

7440-66-6 Zinc 0.008 u P 

Ammonium 0.10 V AP 

Bicarbonate 611 / •J T 

Carbonate 0 / T 

Chloride 18^  ̂ T 

Fluoride 022 ISE 

Hydroxide 0 X' r T 

Nitrate/Nitrite as N 4.25 X  ̂ ACR 

Sulfate 90 / AM 

Total Phosphorus Oil  ̂ll MA 

pH 6.4  ̂ E 

Specific Conductance 1040  ̂ J E 

Total Dissolved Solids 667  ̂ G 

Turbidity Not requited N 

F 

<r 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. TW-9-RFK 

Matrix (Soil/Water):, 
Level (Low/Med): 
Solids: 

Water Lab Sample ID:. 
Date Received: _ 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

121164 
10/21/91 

CAS NO. ANALYIB CONCENTRATION: ::?•£;? Q M 

7429-90-5 Aluminum 0.23  ̂
: /  

P 

7440-38-2 Arsenic 0.002 u H 

7440-41-7 Beryllium 0.001 u X  
744043-9 Cadmium 0.005 u F 

7440-70-2 Calcium 158 P 

7440-47-3 Chromium 0.01^  ̂ u Jf P 

7440-50-8 Copper 0.005 ̂  / u F 

7439-89-6 Iron 16.8*  ̂ P 

7439-92-1 Lead 
/ 

0.004 F 

7439-95-4 Magnesium 179 ̂  P 

7439-96-5 Manganese 0.495 P 

74404)2-0 Nickel 0.03  ̂ F 

7440-09-7 Potassium M l * /  A 

778249-2 Selenium 0.003  ̂ u H 

7440-224 Silver 0.01 u X  

7440-23-5 Sodium 43 ̂  p 

7440-62-2 Vanadium ooi^ - u F 

7440-66-6 Zinc 0.011 " 
t  

S  s  P 

Ammonium 0.74 X  / / AP 

Bicarbonate 1292 T  T 

Carbonate 
/ 

o T  T 

Chloride 24  ̂ T 

Fluoride 034 ISE 

Hydroxide 7  T 

Nitrate/Nitrite as N 0.50 ̂  u ACR 

Sulfate 96 AM 

Total Phosphorus 031 U .  MA 

pH 6.0  ̂ E 

Specific Conductance 1910 ^ 7  E 

Total Dissolved Solids 1090 G 

Turbidity Not required N 

f 

FV I# 

/'A c 

-27-
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INORGANIC ANALYSIS DATA SHEET 

Lab Name:. Chen-Northern. Inc. Sample No. TW-21-RFK 

Matrix (Soil/Water):, 
Level (Low/Med): 
Solids: 

Water Lab Sample ID:, 
Date Received: _ 

Concentration Units (mg/1 or mg/kg dry weight): me/1 

-28-

121165 
10/21/91 

CASNO. ANALYTE'• ¥7 Md CONCENTRATION C Q M 

7429-90-5 Aluminum jWOAZ ! P 

7440-38-2 Arsenic 0.002 ̂  V H 

7440-41-7 Beryllium 0.001 V 

7440-43-9 Cadmium 0.005 V F 

7440-70-2 Calcium . P 

744047-3 Chromium 0.01  ̂, V A P 

7440-508 Copper 0.005 / u F 

7439-89-6 Iron P 

7439-92-1 Lead 0.001 a F 

7439-95-4 Magnesium 264 P 

7439-96-5 Manganese o X\ P 

7440-02-0 Nickel 0.03  ̂ F 

7440-09-7 Potassium 203 A 

7782-49-2 Selenium 0.003  ̂ u H 

744022-4 Silver 0.01 u jr 
744023-5 Sodium ii/ 

— — 

p 

7440-62-2 Vanadium 0.01  ̂̂  u F 

7440-66-6 Zinc 0.008  ̂ u P 

Ammonium 036 / V AP 

Bicarbonate 1416  ̂ T T 

Carbonate 0  ̂ T 

Chloride 21 T 

Fluoride 030 / 1SG 

Hydroxide 0 j f T 

Nitrate/Nitrite as N 030 U ACR 

Sulfate 84 — —t-
AM 

Total Phosphorus 0.79 V MA 

pH 6.1 ' E 

Specific Conductance 1920 T E 

Total Dissolved Solids 1120 ̂  G 

Turbidity Not required N 

did 

ft 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. —FB-Q3-RFK 

Matrix (Soil/Water): Water Lab Sample ID: 121M_ 
Level (Low/Med): = Date Received: 1Q/21/91 

Solids: ~ 

Concentration Units (mg/1 or mg/kg <by weight): Pg/1 

CAS NO. ANALYTE CONCENTRATION : C Q M 

7429-90-5 Aluminum 0.10  ̂ X P 

7440-38-2 Arsenic -0.002  ̂ u H 

7440-41-7 Beryllium 0.001 ̂  ̂ u 

7440-43-9 Cadmium 0.005  ̂ u F 

7440-70-2 Calcium 0 J u P 

7440-47-3 Chromium 0.01 X / u ft P 

7440-50-8 Copper 
y 

0.010 ' F 

7439-89-6 Iron 0.035 / x P 

7439-92-1 Lead 0.003 F 

7439-95-4 Magnesium 0.5 u P 

7439-96-5 Manganese 0.005 u P 

7440-02-0 Nickel 0.02  ̂/ u F 

7440-09-7 Potassium 0 , /  u A 

7782-49-2 Selenium 0.003  ̂ u H 

7440-22-4 Silver 0.03  ̂̂  

7440-23-5 Sodium o-27 X / P 

7440-62-2 Vanadium 0.01 < u F 

7440-66-6 Zinc 
/ 

0.008 ' U P 

Ammonium 0.10 u AP 

Bicarbonate 0.6 3" T 

Carbonate o / •J- T 

Chloride 02 ^ T 

Fluoride u ISE 

Hydroxide 

\
 

\
 ©
 J" T 

Nitrate/Nitrite as N 0.50 S u ACR 

Sulfate 1  ̂ u AM 

Total Phosphorus u MA 

pH 53 S E 

Specific Conductance 10 «/ UT" E 

Total Dissolved Solids 10 u C 

Turbidity Not required N 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. TW-34-RFK 

Matrix (Soil/Water): Water Lab Sample ID: 121167 
Level (Low/Med): — Date Received: 10/21/91 
Solids: ~ 

Concentration Units (mg/1 or mg/kg dry weight): me/1 

CAS NO ANALYTB CONCENTRATION "fcf'i Q M 

7429-90-5 Aluminum 0.13 L P 

7440-38-2 Arsenic 0.002 U H 

7440-41-7 Beiyllium 0.001 U 

7440-43-9 Cadmium 0.005  ̂ u F 

7440-70-2 Calcium 74  ̂ / P 

7440-47-3 Chromium 0.01 u X P 

7440-50-8 Copper 0.005 u F 

7439-89-6 Iron 0.84  ̂  ̂ :,c P 

7439-92-1 Lead 0.006 •j F 

7439-95-4 Magnesium 72  ̂ P 

7439-96-5 Manganese P 

7440-02-0 Nickel 0.02  ̂ u F 

7440-09-7 Potassium 28.2  ̂̂  A 

7782-49-2 Selenium 
/ 

0.003 u H 

7440-22-4 Silver 0.01 u 

7440-23-5 Sodium 43 P 

7440-62-2 Vanadium 0.01 u F 

7440-66-6 Zinc 0.054 y'v P 

Ammonium 0.10 , U AP 

Bicarbonate 448  ̂/ zr T 

Carbonate 0^ T T 

Chloride 21 T 

Fluoride 0.94  ̂ ISE 

Hydroxide 0 a- T 

Nitrate/Nitrite as N 030 V ACR 

Sulfate 138 AM 

Total Phosphorus 0.24 
, i 

MA 

pH 73  ̂ E 

Specific Conductance 928 cr E 

Total Dissolved Solids 632  ̂ G 

Turbidity Not required N 

f 

F 



PROJECT NO 

LABORATORY 

INORGANIC DATA ASSESSMENT SUMMARY 

•  ^  3 - / / ^ / - .  2- t/  S I T E  

- AJO\rHtw> SAMPLES/MATRIX 'A / 

SOG # ^ I - <?4-Z C-Q 

/Z-//?c — /Z-/-Z-&4-

/ Z / 2-7/ 

DATA ASSESSMENT SUMMARY ,J. 

ICP AA -we­

I. HOLDING TIMES 0 O es 

2. CALIBRATIONS 0 o 0 

3. BLANKS o o v> 

4. ICS o 

5. LCS r? o O 

6. DUPLICATE ANALYSIS 0 o c> 

7. MATRIX SPIKE o e> o 

8. MSA y' 
9. SERIAL DILUTION o 

10. SAMPLE VERIFICATION o C c 

11. OTHER QC e> o 

12. OVERALL ASSESSMENT 0 o o 

0 «= Data had no problems/or qualified due to minor problems 
M = Data qualified due to major problems. 
Z = Data unacceptable. 
X • Problems, but do not affect data. 

NOTES: 

CYANIDE 

/ 

\d  ̂i 

t f?.-nr,lu /U -̂ S/n, ? /aJn 



SDG # I *7 AZ (i-) Project No. °/ / ,3" / I  0  I .2.  j I 

Acceptable 
YES NO 

1. Holding Times l/ 

 ̂ lr •!'  ̂ '̂jVhiA. ft C U* 

2. Calibrations — — 

4 a»^ |y/o frf <^c (/ V , A  ( i g n i t e  

rc.WA a. cc^/4/4 • 

C\.,fjProp< e<_j, AtmIter- O-f - T A?/d*? Ji<c /.> 

3. Blanks 

A fr̂  A / 

4. ICP Interference Check Sample (ICS) ' " 

~~J£ £ S /*-'rA/f rOC (^w//r /£<^r/9 A^/./g 

fTa °* /cv — 
/Tfr/ -

5. Laboratory Control Sample (LCS) 

/I CO) Cij<' Ah ui Q- C, f'̂ £f/c 
/ r c 5 , / Z  M /oi-.yir 

t P'P-P-O P1- // I c- t-Wrt- frr-> n tL_ 

6. Duplicate Sample Analysis <—-

P ~ I A C u ' \  (N in C^gU^A-c-J t '"<£ 4 

\. i -< c-c<4c— £\ (K, < i c 4-44  ̂

7. Matrix Spike Sample Analysis 

^ /tecoyt*~f *7o /2- cu'ifL ,-m QC f r^ .fr-
4'c^^g*,* ly+<- . *}„/i /?S 'Jtezzzir 

- / D 0  d - o a a ? ^ ^ S J . t  A r r i s  



SDG it Proiect  No.  ^/S-Z/o/.Z// 

Acceptable 
YES NO 

8. Furnace Atomic Absorption QC 

/u/iluiitufl r/Jib-s /ifo7 — A~/ /MJC; 

—?A/k, . 

9. ICP Serial Dilution 

O ŷ̂ TO S x 0 o : /̂ ?7,7 

10. Sample Result Verification -

IcCS'.t'l/f t J c'~ t  f  f  ?  ?  r ^ ~ s - ^ * . £ s - 0  s i  <  

^Pfrr ̂ -^r ~(c /) J? 

11. Field Duplicates 

'/A tJ/A 

12. Overall Assessment 

C r f  ̂ ' h i —5,QU s  /Ujc-C'Czfa, Le_ ^  JLJlv 

•c 

s ? / - ? ; — ^ > -  . f X ~  S ~ f / 0 /  c  .  



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Ch?P-Nor(h^rn, Inc, Sample No. 12110ft 
Matrix (Soil/Water): Wal£I Lab Sample ID: TW-TO-rrv 
Level (Low/Med): » Date Received: 10/22/01 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

15 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. —121196— 
Matrix (Soil/Water): Water Lab Sample ID: —TW-3Q-CCY 
Level (Low/Med): - Date Received: )Q/2?/91 

Solids: — 

Concentration Units (mg/1 or mg/kg dry weight): me/1 

CAS NO. ANALYIB CONCENTRATION c 0 M 

7429-90-5 Dissolved Aluminum 0.17 / /  
V \. P 

7440-38-2 Dissolved Arsenic 0.003 —- H 

7440-41-7 Dissolved Beryllium 0.001 — U F 

7440-43-9 Dissolved Cadmium 0.005 F 

7440-70-2 Dissolved Calcium 171 r— P 

7440-47-3 Dissolved Chromium 0.01 U P 

7440-50-8 Dissolved Copper 0.005 - u F 

7439-89-6 Dissolved Iron 0.042 -— u. P 

7439-92-1 Dissolved Lead 0.001 • u F 

7439-95-4 Dissolved Magnesium 115 ' P 

7439-96-5 Dissolved Manganese 0.032 4 
P 

7440-02-0 Dissolved Nickel 0.02 u F 

7440-09-7 Dissolved Potassium 46.5 P 

7782-49-2 Dissolved Selenium 0.016 H 

7440-22-4 Dissolved Silver 0.01 • u F 

7440-23-5 Dissolved Sodium 153 P 

7440-62-2 Dissolved Vanadium 0.01 u F 

7440-66-6 Dissolved Zinc 0.053 u P 

Ammonium Not applicable AP 

Bicarbonate Not applicable T 

Carbonate Not applicable T 

Chloride Not applicable T 

Fluoride Not applicable ISE 

Hydroxide Not applicable T 

Nitrate/Nitrite as N Not applicable ACR 

Sulfate Not applicable AM 

Total Phosphorus Not applicable NA 

PH Not applicable E 

Specific Conductance Not applicable E 

Total Dissolved Solids Not applicable G 

Turbidity Not required N 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121197 
Matrix (Soil/Water): Water Lab Sample ID: EB-01-CCY 
Level (Low/Med): - Date Received: 10/22/91 
Solids: — 

Concentration Units (mg/1 or mg/kg dry weight): me/1 

CAS NO. . ANALYTE ;|il§lt:: CONCENTRATION Q M 

7429-90-5 Aluminum 0.02 U p 

7440-38-2 Arsenic 0.002 U H 

7440-41-7 Beryllium 0.001  ̂ U F 

7440-43-9 Cadmium 0.005 u F 

7440-70-2 Calcium 0.5 u P 

744047-3 Chromium 0.01 ' u P 

7440-50-8 Copper 0.005 u F 

7439-89-6 Iron 0.025 s~^*" u P 

7439-92-1 Lead 0.001 u F 

7439-95-4 Magnesium OS r-" u P 

7439-96-5 Manganese 0.005 u P 

7440-02-0 Nickel 0.02  ̂ u F 

74404)9-7 Potassium 0.4 u P 

778249-2 Selenium 0.003 u H 

7440-224 Silver 0.01  ̂ u F 

7440-23-5 Sodium 0.04 u P 

7440-62-2 Vanadium 0.01 u F 

7440-66-6 Zinc 0.009 u P 

Ammonium 0.10 u AP 

Bicarbonate 0.6 uX" u T 

Carbonate 0 T 

Chloride 0.10 u T 

Fluoride JWO'.Oi- u ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 0.50 u ACR 

Sulfate 1  ̂ u AM 

Total Phosphorus O f f ,  O i l  ^  X NA 

pH 4 S B 

Specific Conductance 15 1  ̂ E 

Total Dissolved Solids 10 u G 

Turbidity Not required N 

I 
17 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121198 
Matrix (Soil/Water): Water Lab Sample ID: TW-26-RFK 
Level (Low/Med): - Date Received: 10/22/91 
Solids: ~ 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. • . ANALYIE WS0 CONCENTRATION C Q M 

7429-90-5 Aluminum , /<> P 

7440-38-2 Arsenic 0.002 u—' u H 

7440-41-7 Beryllium 0.001 u F 

7440-43-9 Cadmium 0.005 u F 

7440-70-2 Calcium 120 '—" P 

7440-47-3 Chromium 0.01 u P 

7440-508 Copper 0.005 
4 F 

7439-89-8 Iron 0.22 
4 P 

7439-92-1 Lead 0.001 u F 

7439-95-4 Magnesium 124 U' P 

7439-90-5 Manganese 0.72 " P 

7440-02-0 Nickel 0.02 V F 

744009-7 Potassium 255 I—-"" P 

7782-49-2 Selenium 0.007 U— H 

7440-22-4 Silver 0.01 V F 

7440-23-5 Sodium 108 l— P 

7440-62-2 Vanadium 0.01 u F 

7440-66-6 Zinc 0.032 •" u P 

Ammonium Xstr iS AP 

Bicarbonate 560 T 

Carbonate 0 T 

Chloride 104 T 

Fluoride jjar i.6%.  ̂ ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 7.95 ACR 

Sulfate 360 AM 

Total Phosphorus JUT", U>1 u. NA 

pH 6.7 E 

Specific Conductance 1730 E 

Total Dissolved Solids 1180 G 

Turbidity Not required N 

% 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121199 
Matrix (Soil/Water): WaiSI Lab Sample ID: TW-11-RFK 
Level (Low/Med): » Date Received: 10/22/91 
Solids: ~ 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. ANALYTE CONCENTRATION • 1' C.v Q M 

7429-90-5 Aluminum 0.17 '— • / p 
7440-38-2 Arsenic 0.002 U H 
7440-41-7 Beryllium 0.001 u F 

7440-13-9 Cadmium 0.005 u F 

7440-70-2 Calcium 110 i—• P 

7440-47-3 Chromium 0.01 t- ' u P 

7440-50-8 Copper 0.005 u F 

7439-89-6 Iron 0.070 -t— u P 

7439-92-1 Lead 0.001 u F 

7439-95-4 Magnesium 46.4 P 

7439-96-5 Manganese 0.008 u P 

7440-02-0 Nickel 0.02 ' u F 

7440-09-7 Potassium 5J t— P 

7782-19-2 Selenium 0.003  ̂ u H 
7440-22-4 Silver 0.01  ̂ u F 

7440-23-5 Sodium 7.6  ̂ P 

7440-62-2 Vanadium 0.01 u F 

7440-66-6 Zinc 0.008 i. u P 

Ammonium 0.31 l/ u AP 

Bicarbonate 498 T 

Carbonate 0 T 

Chloride 13 T 

Fluoride 0.23 ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 1.84 k- ACR 

Sulfate 34 AM 

Total Phosphorus jMlf . ' 1 u NA 

pH 7.0 E 

Specific Conductance 774 i-— E 

Total Dissolved Solids 424  ̂ G 

Tutbidity Not required N 

19 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. 
Matrix (Soil/Water): 
Level (Low/Med): 
Solids: --

Sample No. 121200 

Water Lab Sample ID: TW-26-RFK-DUP 
Date Received: 10/22/91 

CAS NO. 

7429-90-5 

7440-38-2 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

744009-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-62-2 

7440-66-6 

Concentration Units (mg/1 or mg/kg dry weight): SSg/L 

ANALYTE CONCENTRATION 

Aluminum 

Arsenic 

Beryllium 

Cadmium 

Calcium 

Chromium 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Vanadium 

Zinc 

Ammonium 

Bicarbonate 

Carbonate 

Chloride 

Fluoride 

Hydroxide 

Nitrate/Nitrite as N 

Sulfate 

Total Phosphorus 

pH 

Specific Conductance 

Total Dissolved Solids 

Turbidity 

0.12 

0.002 

0.001 

0.005 

123 

0.01 

0.005 

0.27 

0.002 

126 

0.74 

0.02 

25.0 

0.007 

0.01 

112 

0.01 

0.028 

>W?,7  ̂

U 

U 

u 

u 

u 

u 

u 

u 

u 

lA 

554 

101 

i.ia 

7.90 

360 

7o 

6.7 

1820 

1180 

U 

Not required 

20 

M 

H 

H 

AP 

ISE 

ACR 

AM 

NA 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: rhen-Northern. Inc. 
Sample No. 121201 

Matrix (Soil/Water): 
Level (Low/Med): 
Solids: i: 

Water 
Sample ID: TW-1S-RFK 

Date Received: 10/22/91 

Concentration Units (mg/1 or mg/kg dry weight): Elg/L 

CAS NO. analyib 

7429-90-5 | Aluminum 

7440-38-2 | Arsenic 

7440-41-7 \ Beryllium 

7440-43-9 1 Cadmium 

7440-70-2 | Calcium 

7440-47-3 1 Chromium 

7440-508 1 Copper 

7439-89-6 | Iron 

7439-92-1 1 Lead 

7439-95-4 | Magnesium 

7439-96-5 | Manganese 

7440-02-0 | Nickel 

7440-09-7 | Potassium 

7782-49-2 | Selenium 

7440-22-4 I Silver 

7440-23-5 1 Sodium 

744062-2 1 Vanadium 

7440-66-6 Zinc 

Ammonium 

Bicarbonate 

Carbonate 

Chloride 

Fluoride 

Hydroxide 

Nitrate/Nitrite as N 

Sulfate 

Total Phosphorus  ̂

P» 

Specific Conductance 

Total Dissolved Solids 

Turbidity 

1/ U 

21 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Nnrthem Inc. 
Sample No. 121202 

Matrix (Soil/Water): 
Level (Low/Med): 
Solids: "— 

Water Lab Sample ID: Hooner 
Date Received: 10/22/91 

7440-66-6 

Concentration Units (mg/1 or mg/kg dry weight): msZL 

u 

Zinc | 0.098r 

Ammonium | 0.54 

Bicarbonate | 1002 

Carbonate | 0 

Chloride | 23 

Fluoride | 0.42 

Hydroxide | 0 

Nitrate/Nitrite as N 1 0-50 

Sulfate I 60 

Total Phosphorus | 

PH 1 3.9 

Specific Conductance | 1460 

Total Dissolved Solids | 812 

Turbidity | 

u 

Not required 

22 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Then-Northern. Inc. 
Sample No. 121203 — 

Lab Sample ID: 
Date Received: 10/22/91 Matrix (Soil/Water): 

Level (Low/Med):. 
Solids: — 

Water 

! 
! 

4 

Concentration Units (mg/1 or mg/kg dry weight): —ffig/L 



i 
INORGANIC ANALYSIS DATA SHEET 

Lab Name: Then-Northern, ln<L. 
Matrix (Soil/Water): 
Level (Low/Med): 
Solids: ~— 

Water 

Sample No. 121203 __ ^ 
i  ̂ r ' ° 'ru/~ 

Date Received: 10/22/91 

Concentration Units (mg/1 or mg/kg dry weight): _JHgZL 

l 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121204 
Matrix (Soil/Water): Water Lab Sample ID: FB-04-RFK 
Level (Low/Med): -- Date Received: 10/22/91 
Solids: -

Concentration Units (mg/1 or mg/kg dry weight): mp/1 

CAS NO. :"T ANALYTB CONCENTRATION V&i. Q M 

7429-90-5 Aluminum 0.06 "'v / 
•  ' . " V  

p 

7440-38-2 Arsenic 0.002 u H 

7440-41-7 Beryllium '"•0.001  ̂ u F 

7440-43-9 Cadmium 0.005 u F 

7440-70-2 Calcium 0.7 P 

7440-47-3 Chromium 0.01 
s 

u P 

7440-50-8 Copper 0.005 u F 

7439-89-6 Iron 0.025 - u P 

7439-92-1 Lead 0.004 F 

7439-95-4 Magnesium 0.5 t-^" u P 

7439-96-5 Manganese 0.005 s u P 

7440-02-0 Nickel 0.02 u F 

7440-09-7 Potassium 0.4 u P 

7782-49-2 Selenium 0.003 u  ̂ u H 

7440-22-4 Silver 0.03 F 

7440-23-5 Sodium 0.21 P 

7440-62-2 Vanadium 0.01 u F 

7440-66-6 Zinc 0.013 P 

Ammonium 0.15 AP 

Bicarbonate 3.63 T 

Carbonate 0 T 

Chloride 034 —  ̂ T 

Fluoride 0J<f u ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 030 u ACR 

Sulfate 1 AM 

Total Phosphorus jur,of u NA 

pH 5.9 •Z' E 

Specific Conductance 24 E 

Total Dissolved Solids 13 G 

Turbidity Not required N 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121266 
Matrix (Soil/Water): Water Lab Sample ID: TW-39-RFK 
Level (Low/Med): - Date Received: 10/23/91 
Solids: — 

Concentration Units (mg/1 or mg/kg dry weight): me/1 

CASNO. V; ANALVTB CONCENTRATION C Q M 

7429-90-5 Aluminum 0.17 P 

7440-38-2 Arsenic 0.002 u H 

7440-41-7 Beryllium 0.001 u F 

744043-9 Cadmium 0.020 F 

7440-70-2 Calcium 149 ' P 

744047-3 Chromium 0.01 — u P 

7440-508 Copper 0.005 u F 

7439-89-6 Iron 0.033 J--""" u P 

7439-92-1 Lead 0.001 V F 

7439-95-4 Magnesium 130 P 

7439-96-5 Manganese 0.005 V P 

7440-02-0 Nickel 0.02  ̂ F 

74404)9-7 Potassium 28.4 P 

778249-2 Selenium 0.007 H 

7440224 Silver 0.01 V F 

744023-5 Sodium 114 * P 

7440-62-2 Vanadium 0.01 u F 

7440-66-6 Zinc 0.18 i—— P 

Ammonium 0.10 u AP 

Bicarbonate 498 T 

Carbonate 0 T 

Chloride 183 T 

Fluoride 63* ISE 

Hydroxide T 

Nitrate/Nitrite as N 5.90 ACR 

Sulfate 420 AM 

Total Phosphorus JJJO u NA 

pH 63  ̂ E 

Specific Conductance 2060 E 

Total Dissolved Solids 1330 G 

Turbidity Not required N 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121267 
Matrix (Soil/Water): Water Lab Sample ID: TW-12-RFK 
Level (Low/Med): - Date Received: 10/21/91 
Solids: ~ 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. ANALYTE CONCENTRATION c Q M 

7429-90-5 Aluminum 0.13/i I/' P 

7440-38-2 Arsenic 0.002 H 

744041-7 Beryllium D-001 u F 

744043-9 Cadmium 0.005 u F 

7440-70-2 Calcium 224 P 

744047-3 Chromium u P 

7440-508 Copper 0.005 u F 

743989-6 Iron 0.024 P 

7439-92-1 Lead 0.001 u F 

7439-954 Magnesium 83.3 P 

7439-96-5 Manganese 0.10 P 

7440-02-0 Nickel 0.02 u F 

7440-09-7 Potassium 47.5 P 

778249-2 Selenium 0.003 u H 

7440224 Silver 0.01 ^ u F 

744023-5 Sodium 590 P 

7440-62-2 Vanadium 0.96 F 

7440-66-6 Zinc 0.036 1--^ u P 

Ammonium 100 AP 

Bicarbonate 515 T 

Carbonate 0 T 

Chloride 516 T 

Fluoride 029 ISE 

Hydroxide 

\ O
 T 

Nitrate/Nitrite as N 8.60 ACR 

Sulfate 1250 AM 

Total Phosphorus 2, NA 

PH 6.8 I*-"""" E 

Specific Conductance 4620 E 

Total Dissolved Solids 2740 1—' G 

Turbidity Not required N 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121268 

Matrix (Soil/Water): 
Level (Low/Med): 
Solids: -

Water Lab Sample ID: TW-35-RFK 
Date Received: 10/23/91 

Concentration Units (mg/1 or mg/kg dry weight): mgZL 

CAS NO. ANALYTB CONCENTRATION C Q M 

7429-90-5 0.12 P 

7440-38-2 Arsenic 0.002 u H 

744041-7 0.001 u F 

744043-9 0.005 v/ u F 

7440-70-2 Calcium 59.6  ̂ P 

744047-3 Chromium 0.01 u P 

7440-50-8 0.005 k" 
u F 

7439-89-6 lion 3.85 P 

7439-92-1 Lead 0.001 1/- u F 

7439-95-4 Magnesium 275 L--~ P 

7439-96-5 0.12 P 

7440-02-0 Nickel 0.02 — F 

7440-09-7 Potassium 15.6 \k  ̂
P 

778249-2 Selenium 0.003 1  ̂ u H 

7440-224 Silver 0.01 u F 

7440-23-5 31.4 P 

7440-62-2 Vanadium 0.02 u F 

7440-66-6 0.009 K P 

Ammonium 0.18 4 AP 

Bicarbonate 1451# T 

Carbonate 0 u/ T 

Chloride 39 T 

Fluoride 0.24 ISE 

Hydroxide 0  ̂ T 

Nitrate/Nitrite as N 050 u ACR 

Sulfate 96 AM 

Total Phosphorus JWbt Vb  ̂14 NA 

PH 63 E 

Specific Conductance 2170 v" E 

Total Dissolved Solids 1240 G 

Turbidity Not required N 

# 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. 
Matrix (Soil/Water): 
Level (Low/Med): 
Solids: --

Sample No. 121269 
Water Lab Sample ID: TW-45-RFK 

Date Received: 10/23/91 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. ANALYTE CONCENTRATION C Q M 

7429-90-5 Aluminum 0.12 " •/ P 

7440-38-2 Arsenic 0.002 u H 

7440-41-7 Beryllium 
4 " 
0.001 u F 

7440-43-9 Cadmium 0.030 F 

7440-70-2 Calcium 120 P 

744047-3 Chromium 0.01 ^— u P 

7440-50-8 Copper 0.005 u F 

7439-89-6 Iron 
(Cl-*—~ 

P 

7439-92-1 Lead 0.001 u F 

7439-95-4 Magnesium 153 P 

7439-96-5 Manganese a64 P 

74404)2-0 Nickel 0.03 u-- F 

744009-7 Potassium 28.0 P 

778249-2 Selenium 0.003 u H 

7440224 Silver 0.01 u F 

744023-5 Sodium 55.4 P 

7440-62-2 Vanadium 0.01 u F 

7440-66-6 Zinc 0.13  ̂ P 

Ammonium 0.90 u AP 

Bicarbonate io?er^7 T 

Carbonate 0 w/ T 

Chloride 65 T 

Fluoride 1-21 ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 0.50 u ACR 

Sulfate 70 • t /  AM 

Total Phosphorus 
j£jt»».  ̂

u NA 

PH S3 E 

Specific Conductance 1930 i — E 

Total Dissolved Solids 1130 t-—  ̂ G 

Turbidity Not required N 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 22127Q 
Matrix (Soil/Water): Water Lab Sample ID: TW-lQ-RfK 
Level (Low/Med): - Date Received: 10/23/91 

Solids: --

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

WtAS NO. ANALYTB' CONCENTRATION C Q M 

7429-90-5 Aluminum 0.13 u P 

7440-38-2 Arsenic 0.002 H 

7440-41-7 Beryllium 0.001 u F 

7440-43-9 Cadmium 0.005 u F 

7440-70-2 Calcium 90.9 <—""" P 

744047-3 Chromium 0.01 u P 

7440-50-8 Copper 0.005 u F 

7439-89-6 Iron 0.19 of P 

7439-92-1 Lead 0.002 u F 

7439-95-4 Magnesium 69.8 P 

7439-96-5 Manganese 0.005 u P 

7440-02-0 Nickel 0.02 u F 

7440-09-7 Potassium 13.6 P 

7782-49-2 Selenium 0.003 .X u H 

7440-22-4 Silver 0.01 u F 

7440-25-5 Sodium 100 L^ P 

7440-62-2 Vanadium 0.01 0* F 

7440-66-6 Zinc 0.046 U P 

Ammonium 0.10 u AP 

Bicarbonate 498 T 

Carbonate o T 

Chloride 145 T 

Fluoride 1.8 ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N • 4.40 <—  ̂ ACR 

Sulfate 102 AM 

Total Phosphorus J)a , 6 6  ^  ft NA 

PH 7.1 E 

Specific Conductance 1410 E 

Total Dissolved Solids 756 G 

Turbidity Not required N 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Ine Sample No. 171771 
Matrix (Soil/Water): Water Lab Sample ID: _TW-37-RFK 

SoUdl-°W^Me<^: ~ Date Rcceived: 10/21/Q1 

Concentration Units (mg/1 or mg/kg dry weight): mvf\ 

CAS NO. . ANALYTB : CONCENTRATION C Q M 
7429-90-5 Aluminum 0.25 : / P 
7440-38-2 Arsenic 0.005 i/' H 
7440-41-7 Beryllium '' 0.001 U F 
744043-9 Cadmium 0389 1^" P 
7440-70-2 Calcium 100 _ t P 
744047-3 Chromium 0.01 P 
7440-50-8 Copper 0.005 u F 
743989-6 Iron 038 u P 
7439-92-1 Lead 0.001  ̂ u F 
7439-95-4 Magnesium 663 u-- P 
7439-96-5 Manganese 1.07 u— P 

7440-02-0 Nickel 0.13 t/ F 
7440-09-7 Potassium 46.0 P 
7782-49-2 Selenium 0.076 H 
7440-224 Silver 0.01 V F 
7440-23-5 Sodium 653 ,  ̂ P 
7440-62-2 Vanadium 0.08 u F 

744086-6 Zinc 3.01 P 

Ammonium 132 AP 

Bicarbonate 417 T 

Carbonate 0 T 

Chloride 59 I' T 

Fluoride 
ISE 

Hydroxide 0 yS T 

Nitrate/Nitrite as N 530 .<—  ̂ ACR 

Sulfate 200 AM 

Total Phosphorus Lur/. Itf 1^ NA 

pH 6.6 E 

Specific Conductance 1270 E 

Total Dissolved Solids 772 1/  ̂ O 
Turbidity 

N 
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INORGANIC DATA ASSESSMENT SUMMARY 

PROJECT NO. Q/3 -1/01,11/ SITE fr?:t70 

LABORATORY (2ft/I'0^ SAMPLES/MATRIX 

SITE %C>rf^ 

SDG « /^/376 - /2/?-?X 

12 IMP " /2 13& 

DATA ASSESSMENT SUMMARY A 
i+Aii 

ICP AA 

I. HOLDING TIMES £ a- 0 
2. CALIBRATIONS O 0 0 

3. BLANKS O 0 0 
4. ICS 6 

5. LCS O 0 a 
6. DUPLICATE ANALYSIS 0 0 tj 
7. MATRIX SPIKE O & £> 

8. MSA A 
9. SERIAL DILUTION c? 

10. SAMPLE VERIFICATION r>, 0 0 
11. OTHER QC O D c> 
12. OVERALL ASSESSMENT 0 0 r 
0 = Data had no problems/or qualified due to minor problems 
M = Data qualified due to major problems. 
Z = Data unacceptable. 
X » Problems, but do not affect data. 

NOTES: 
rr 

I.- —  ̂

a [- io Cy r̂l ~/?v<v J- 1 

^CYAWJDE  ̂

< ^ p : k e J  A c  f ~  (A Sfhj 

T 
Validated by: Ifuil 

Reviewed by: „ 

Date: ! 5? In 

_Date: 



SDG # P r o j e c t  N o .  ^  / 3  "Uu I « - j Z /  (  

A c c e p t a b l e  

Y E S  N O  

1. Holding Times 

O'^yj r if S rOlnL fr 

2 .  C a l i b r a t i o n s  ^  

, S  C r z t - A < ? y f  & c  (  /  ?  f  / r  A >  '  /  /  

('-5 ^ C Ce /O^a-A^C? tJC  ̂< 27< r , - Q  C<st̂  

5/V^,/-r c+s^r/ 
3. Blanks 

*S r 
i • * •' <l 

t •-? lh\̂  k Q Q_r»u ̂  i> ~<y 

j?y; Ar\.*T ^ l l i . ( f  / c ' W l  '  V / "  

4. ICP Interference Check Sample (ICS) 

r,P Ufr'ffi 7} "fy cx/ 

^•J - ifCJC_ y/lUdC. <?/' 'f .t/a-c: 
'V / / 

// ̂  
' ' '  / /  

5. Laboratory Control Sample (LCS) 
/ 

l r i f j ,a 
C ( .  / , . ^ , / r  W> - /, / 2 0  V n  

6. Duplicate Sample Analysis 

j;rtx f,A _C (yu lf&i I , f, (j i j n • £j ' r l-l f /A t/ 

7. Matrix Spike Sample Analysis --• 
s~) /-/ . . / L V/ Hi /?' <srM r̂ Lj j 

 ̂ Y- / A)C\r l>M ff* '-p&dnrfL (sick hJcH 
u—r- K 

ftugi U-(-c.er/2-  ̂



SDG * .Project Wo. /"V I/Ol .J? II 

Acceptable 
YES NO 

8. Furnace Atomic Absorption QC 
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10. Sample Result Verification 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. 
Matrix (Soil/Water):, 
Level (Low/Med): 
Solids: — 

Water 
Sample No. 121117 

Sample ID: EB-02-RFK 
Date Received: 10/24/91 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. •: ANALYIB'®P CONCENTRATION ;S: •m mum 
7429-90-5 Aluminum 0.04 t/ p 

7440-38-2 Arsenic 0.002 V H 

7440-41-7 Beryllium 0.001 V F 

7440-43-9 Cadmium 0.005 V F 

7440-70-2 Calcium 0.5  ̂ P 

744047-3 Chromium 0.01  ̂ V ,y P 

7440-50-8 Copper 0.005 V F 

7439-89-6 Iron 0.025 u y P 

7439-92-1 Lead 0.002 t-—' F 

7439-95-4 Magnesium 05 u P 

7439-96-5 Manganese 0.005 u P 

7440-02-0 Nickel 0.02 Is—" u F 

744009-7 Potassium 0.4 j u P 

7782-49-2 Selenium 0.003 u H 

7440-22-4 Silver 0.01 u F 

7440-23-5 Sodium 0.10 — P 

7440-62-2 Vanadium 0.01 i—  ̂ u F 

7440-66-6 Zinc 0.016 P 

Ammonium 0.10 '—"" u AP 

Bicarbonate 
isle's—  ̂

u T 

Carbonate 0 T 

Chloride 0.1 u T 

Fluoride o - i i ^  u ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 0.50  ̂ u ACR 

Sulfate 1 u AM 

Total Phosphorus 0.10 u NA 

pH 6.0 E 

Specific Conductance 10 u E 

Total Dissolved Solids 10 *— u O 

Turbidity Not required 1 H 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121318 
Matrix (Soil/Water): Water Sample ID: TW-22-RFK 
Level (Low/Med): - Date Received: 10/24/01 
Solids: -

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. WW* ANALYTB CONCENTRATION C M 

7429-90-5 Total Aluminum 0.67 > * 
P 

7440-38-2 Total Arsenic 0.002 u H 

7440-41-7 Total Beryllium 0.001 u F 

7440-43-9 Total Cadmium 0.024 F 

7440-702 Total Calcium 139 y P 

7440-47-3 Total Chromium 0.04 P 

7440500 Total Copper 0.031 i-" n F 

7439-89-6 Total Iron 0.89 ' ' P 

7439-92-1 Total Lead 0.017 lA F 

7439-95-4 . Total Magnesium 87.0 P 

7439-96-5 Total Manganese 0.88 P 

7440-02-0 Total Nickel 0.06 F 

7440-09-7 Total Potassium 65 L"-""* / P 

7782-49-2 Total Selenium 0.008 H 

744022-4 Total Silver 0.01 1 u F 

744023-5 Total Sodium 96.8 P « 

7440-62-2 Total Vanadium 0.02 F 

7440-66-6 Total Zinc ai82 P 

Ammonium 3.9 AP 

Bicarbonate 696 T 

Carbonate 0 T 

Chloride 62 l/*' T 

Fluoride 6.9  ̂ ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 2.80 ACR 

Sulfate 270 L/ AM 

Total Phosphorus 0.95 < 
1 

NA 

PH 6.6 E 
Specific Conductance 1,660 E 
Total Dissolved Solids 1,070 G 

Turbidity Not required N 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Samole No. 12m 8 
Matrix (Soil/Water): Water Sample ID: — 
Level (Low/Med): ~ Date Received: 10/24/91 
Solids: — 

Concentration Units (mg/1 or mg/kg dry weight): mg/l 

CAS NO. :r;p ANALYTB CONCENTRATION •;:i C Q M 

7429-90-5 Dissolved Aluminum 0.10 ; / 
P 

7440-38-2 Dissolved Arsenic 0.002 U H 

744041-7 Dissolved Beryllium 0.001 i/' u F 

744043-9 Dissolved Cadmium 0.005 u F 

7440-70-2 Dissolved Calcium 134 P 

744047-3 Dissolved Chromium 0.01 </- u P 

7440-50-8 Dissolved Copper 0.005 u F 

7439-89-6 Dissolved Iron 0.057 u P 

7439-92-1 . Dissolved Lead 0.001 u F 

7439-954 Dissolved Magnesium 89.8 P 

7439-96-5 Dissolved Manganese 0.77 " P 

74404)2-0 Dissolved Nickel 0.05  ̂ F 

74404)9-7 Dissovled Potassium 615 P 

778249-2 Dissolved Selenium 0.016 H 

7440-224 Dissolved Silver 0.01  ̂ u F 

7440-23-5 Dissolved Sodium 955 P 

7440-62-2 Dissolved Vanadium 0.02 u F 

7440-66-6 Dissolved Zinc 0.072 / 
4 P 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121319 
Matrix (Soil/Water): WalSE Sample ID: TW-23-RFK 
Level (Low/Med): - Date Received: 10/24/91 
Solids: -

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. • CONCENTRATION Q M 

7429-90-5 Aluminum 0.16 «—  ̂ >( P 

7440-38-2 Arsenic 0.002 u H 

7440-41-7 Beryllium 0.001 u F 

7440-43-9 Cadmium 0.005 u F 

7440-70-2 Calcium 145 P 

744047-3 Chromium 0.01 u X P 

7440-50-8 Copper 0.005 <^- u F 

7439-89-6 Iron 11.0 — X P 

7439-92-1 Lead 0.001 I u F 

7439-954 Magnesium 149 f"" P 

7439-96-5 Manganese 0.58 w-— P 

7440-02-0 Nickel 0.04 F 

74404)9-7 Potassium 16.4 i—— P 

778249-2 Selenium 0.003 u H 

7440-224 Silver 0.01 u F 

7440-23-5 Sodium 38.5 P 

7440-62-2 Vanadium 0.01 L-—" u F 

7440-66-6 Zinc 0.050 u P 

Ammonium 0.63 u AP 

Bicarbonate 908 T 

Carbonate 0 T 

Chloride 78 1—" T 

Fluoride 0.59 - ISB 

Hydroxide 0 T 

Nitrate/Nitrite as N 030 '—' u ACR 

Sulfate 270 AM 

Total Phosphorus 0.60 < ' u NA 

pH 6.0 1 E 

Specific Conductance 1,940 E 

Total Dissolved Solids 1.220 "— G 

Turbidity Not required' N 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. 
Matrix (Soil/Water): 
Level (Low/Med): 
Solids: — 

Water 
Sample No. 121320 

Sample ID: f 
Date Received: 10/24/91 

Concentration Units (rag/1 or mg/kg dry weight): mg/1 

CAS NO. ANALY1B CONCENTRATION M 

7429-90-5 Aluminum 0.04 

7440-38-2 Arsenic 0.002 U H 

7440-41-7 Beryllium 0.001 U 

7440-43-9 Cadmium 0.005 U 

7440-70-2 Calcium 0.5 U 

7440-47-3 Chromium 0.01 U JL 
7440-50-8 Copper 0.005 U 

7439-89-0 Iron 0.026 

7439-92-1 Lead 0.001 U 

7439-95-4 Magnesium 0.5 U 

7439-96-5 Manganese 0.005 U 

74404)2-0 Nickel 0.02 U 

744009-7 Potassium 0.4 U 

7782-49-2 Selenium 0.003 U H 

7440-22-4 Silver 0.01 U 

7440-23-5 Sodium 0.07 

7440-62-2 Vanadium 0.01 U 

7440-66-6 Zinc 0.008 U 

Ammonium 0.19 AP 

Bicarbonate U 

Carbonate 

Chloride 0.10 U 

Fluoride 

Hydroxide 

kj&jj-*-
u ISE 

Nitrate/Nitrite as N 0.50 U ACR 

Sulfate U AM 

Total Phosphorus 

pH 

0.10 

55 

NA 

Specific Conductance 10 U 

Total Dissolved Solids 

Turbidity 

10 u 

Not required N 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. 
Matrix (Soil/Water): 
Level (Low/Med):, 
Solids: — 

Water 
Sample No.. 

Sample ID: _ 
Date Received: _ 

J2122L 
Southwest 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. ANALYIB CONCENTRATION C Q M 

7429-90-5 Aluminum 0.06 <_ {  
P 

7440-38-2 Arsenic 0.002 u H 

7440-41-7 Beryllium 0.001 u F 

7440-43-9 Cadmium 0.005 F 

7440-70-2 Calcium 113 P 

7440-47-3 Chromium 0.01 u--— u P 

7440-508 Copper 0.005 u 
/ ̂  

F 

7439-89-6 Iron 
K. : 

_>Ofl35 , CSS u A P 

7439-92-1 Lead 0.001 L—" F 

7439-95-4 Magnesium 127 P 

7439-96-5 Manganese 0.015 P 

7440-02-0 Nickel 0.03 I F 

7440-09-7 Potassium 15.4 y-' ' P 
7782-49-2 Selenium 0.009 H 

744022-4 Silver 0.01 u F 

7440-23-5 Sodium 38.6 P 

7440-62-2 Vanadium 0.01 u F 

7440-66-6 Zinc 0.075 i—  ̂ l/i P 

Ammonium 0.10 u AP 

Bicarbonate 981 T 

Carbonate 0 T 

Chloride 21 T 

Fluoride 1.1  ̂ ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N Z14 ACR 

Sulfate 60 AM 

Total Phosphorus 0.18 u NA 

PH 65 E 

Specific Conductance 1,620 E 

Total Dissolved Solids 844 G 

Turbidity Not required N 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121322 
Matrix (Soil/Water): Water Sample ID: Mormon 
Level (Low/Med): — Date Received: 10/24/91 
Solids: — 

Concentration Units (mg/1 or mg/kg dry weight): me/1 

CAS NO. C Q M CAS NO. v ANALVlU * : OONCUNl'KA'I'ION C Q M 

7429-90-5 Aluminum 0.10 ; 7  P 

7440-38-2 Arsenic 0.002 H 

7440-41-7 Beryllium 0.001 u F 

7440-43-9 Cadmium 0.018 F 

7440-70-2 Calcium 116  ̂ P 

7440-47-3 Chromium o.oi L "̂ u y P 

7440-50-8 Copper 0.005 u F 

7439-89-6 Iron 0.025 u y P 

7439-92-1 Lead 0.001 F 

7439-95-4 Magnesium 73.0 P 

7439-96-5 Manganese 0.005 i--""" u P 

74404)2-0 Nickel 0.02 i--""" F 

7440-09-7 Potassium 14.6  ̂ P 

7782-49-2 Selenium 0.003 u H 

7440-22-4 Silver 0.01 ' u F 

7440-23-5 Sodium 705 P 

7440-62-2 Vanadium 0.02 F 

7440-66-6 Zinc o.if̂ '/ ' P 

Ammonium 0.10 1— u AP 

Biearbonate 551 T 

Carbonate 0 T 

Chloride 113 <—  ̂ T 

Fluoride 22 ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 180 ACR 

Sulfate 114 AM 

Total Phosphorus IA NA 

PH 78 E 

Specific Conductance 1,410 E 

Total Dissolved Solids & 
r
\
 

\
 

G 

Turbidity Not required N 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121323 
Matrix (Soil/Water): Water Sample ID: TW-33-RFK 
Level (Low/Med): - Date Received: 10/24/91 
Solids: — 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. CONCENTRATION C Q M 

7429-90-5 Total Aluminum 0.49 .,• / P 

7440-38-2 Total Arsenic 0.003 H 

7440-41-7 Total Beryllium 0.001 u F 

7440-43-9 Total Cadmium 0.005 u F 

7440-70-2 Total Calcium 117 »—""" P 

7440-47-3 Total Chromium 0.02 P 

744O-50-8 Total Copper 0.005 j u F 

7439-89-6 Total Iron 0.65 u Af P 

7439-92-1 Total Lead 0.004 t—•""" F 

7439-95-4 Total Magnesium 433  ̂ P 

7439-96-5 Total Manganese 0.028 u P 

74404)2-0 Total Nickel 0.02 u F 

74404)9-7 Total Potassium 6.6 P 

7782-49-2 Total Selenium 0.003 u H 

7440-22-4 Total Silver 0.01 u F 

7440-23-5 Total Sodium 63.1 P 

7440-62-2 Total Vanadium 2.78 i-""" F 

7440-66-6 Total Zinc 0.016 !A P 

Ammonium 1.96 AP 

Bicarbonate 478 j  ̂ T 

Carbonate 0 T 

Chloride 128 T 

Fluoride 037 — ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 6.00  ̂ ACR 

Sulfate 66 < AM 

Total Phosphoui 1.06 NA 

PH 73 E 
Specific Conductance 1,130 E 
Total Dissolved Solids 608 G 

Turbidity Not required N 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121323 
Matrix (Soil/Water): Water Sample ID: *7"l/J "* 3 ? 
Level (Low/Med): - Date Received: 10/24/91 
Solids: ~ 

Concentration Units (mg/1 or mg/lcg dry weight): mg/1 

CAS NO. : S™': ANAT YTP rTinrmrru atii-IN c Q CAS NO. 

7429-90-5 Dissolved Aluminum 0.07 
• > 

P 

7440-38-2 Dissolved Arsenic 0.003 
/ 

H 

7440-41-7 Dissolved Beryllium 0.001 u F 

7440-43-9 Dissolved Cadmium 0.005 / u F 

7440-702 Dissolved Calcium 123 
/ 

P 

7440-47-3 Dissolved Chromium 0.01 
<> 

u P 

7440-508 Dissolved Copper 0.005 
/ u F 

7439-89-6 Dissolved lion 0.071  ̂ u y P 

7439-92-1 . Dissolved Lead 0.001  ̂ u F 

7439-95-4 Dissolved Magnesium 44.2 P 

7439-96-S Dissolved Manganese 0.027 H P 

7440-02-0 Dissolved Nickel 0.02 s. u F 

7440-09-7 Dissolved Potassium 6.4 P 

7782-49-2 Dissolved Selenium 0.003 
y 

u H 

744022-4 Dissolved Silver 0J)1 u F 

744023-5 Dissolved Sodium 60.9 / P 

7440-62-2 Dissolved Vanadium 286  ̂ F 

7440-66-6 Dissolved Zinc 0.011 -— u P 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. 
Matrix (Soil/Water): 
Level (Low/Med): 
Solids: — 

Water,. 

Sample No. 
Sample ID: 

Date Received: _ 

J21221. 
TW-48-RFK 

10/24/91 

Concentration Units (mg/1 or mg/kg dry weight): my/1 

'• CAS NO. CONCENTRATION c Q M 

7429-90-5 Aluminum 0.23 t-"" 
' • / 

P 

7440-38-2 Arsenic 0.002 u H 

7440-41-7 Beryllium 0.001 u F 

744043-9 Cadmium 0.005 u F 

7440-70-2 Calcium 108 P 

744047-3 Chromium 0.01 u jr P 

7440-50-8 Copper 0.009 I—  ̂ u F 

7439-89-6 Iron 0.26 It J7 P 

7439-92-1 Lead 0.001 
r^ F 

7439-95-4 . Magnesium 53.1 P 

7439-96-5 Manganese 0.006 —' 
A P 

7440-02-0 Nickel 0.02 V F 

744009-7 Potassium 4.9 P 

778249-2 Selenium 0.003 U--' V H 

744022-4 Silver 0.01 u F 

7440-23-5 Sodium 11.3 P 

7440-62-2 Vanadium 0.04 X F 

7440-66-6 Zinc 0.018 \A P 

Ammonium 0.10 i_  ̂ u AP 

Bicarbonate 472 T 

Carbonate 0 T 

Chloride 19 T 

Fluoride 0.23 1SE 

Hydroxide 0 T 

Nitrate/Nitrite as N 4.15 \^~-~ ACR 

Sulfate 72 AM 

Total Phosphorus 0.17 (A NA 

pH 7.0 '—" E 

Specific Conductance 911 E 

Total Dissolved Solids 487 «-—" G 

Turbidity Not required N 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. 
Matrix (Soil/Water): Water 
Level (Low/Med): -
Solids: — 

Sample No. 121325 
Sample ID: TW-49-RFK 

Date Received: 10/24/91 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CASNO. ' ANALYTE : CONCENTRATION C Q M 

7429-90-5 Aluminum 0.06 ' P 

7440-38-2 Arsenic 0.002 U H 

744041-7 Beryllium 0.001 u F 

744043-9 Cadmium 0.005 u F 

7440-70-2 Calcium 125 P 

744047-3 Chromium 0.01 u P 

7440-50-8 Copper 0.005 t—-— u F 

7439-89-6 Iron 0.033 U--""-' 14 j*r P 

7439-92-1 Lead 0.001 u F 

7439-954 Magnesium 66.1 L-—" P 

7439-96-5 Manganese 0.005 u P 

7440-02-0 Nickel 0.02 u F 

7440-09-7 Potassium 5.1 P 

778249-2 Selenium 0.003 u H 

7440-224 Silver 0.01 u F 

7440-23-5 Sodium 13.8 P 

7440-62-2 Vanadium 0.01 ( ̂  u F 

7440-66-6 Zinc 0.008 u P 

Ammonium 0.10 u AP 

Bicarbonate 544 T 

Carbonate 0 T 

Chloride 17 T 

Fluoride 0.23 ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 335 ACR 

Svlftte 72 AM 

Total Phosphorus 0.13 u NA 

P» 6.7 E 

Specific Conductance 1,010 i—- E 

Total Dissolved Solids 572 G 

Turbidity Not required N 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. 
Matrix (Soil/Water): Water 
Level (Low/Med): — 
Solids: — 

Sample No. 12132A 
Sample ID: SW-49-RFK 

Date Received: 10/24/91 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. CONCENTRATION C Q M 

7429-90-5 Aluminum 0.08  ̂
/ 

P 

7440-38-2 Arsenic 0.002 i-— u H 

7440-41-7 Beryllium 0.001 u-— u F 

7440-43-9 Cadmium 0.005  ̂ u F 

7440-70-2 Calcium 112 u--- P 

744047-3 Chromium 0.01 u jr P 

7440-50-8 Copper 0.005 u I F 

7439-89-6 Iron 0.032 '— u X P 

7439-92-1 Lead 0.001 Ly u 
/ 

F 

7439-95-4 Magnesium 58.8 P 

7439-96-5 Manganese 0.005  ̂ u P 

7440-02-0 Nickel 0.02 u F 

744009-7 Potassium 4.7 P 

7782-49-2 Selenium 0.003 " u H 

7440-22-4 Silver 0.01 u F 

7440-23-5 Sodium 12.1 P 

7440-62-2 Vanadium 0.01 u F 

7440-66-6 Zinc 0.008 u P 

Ammonium 0.10 u AP 

Bicarbonate 538 T 

Carbonate 0 T 

Chloride 19 w-"' T 

Fluoride 023 ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 3.50  ̂ ACR 

Sulfate 102 AM 

Total Phosphorus 0.13 <4 NA 

PH 6.7 '—" E 

Specific Conductance 1,000 i— E 

Total Dissolved Solids 578 i_-«- G 

Turbidity | Not required N 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121370 
Matrix (Soil/Water): Water Sample ID: Bov Scout 
Level (Low/Med): — Date Received: 10/26/91 
Solids: — 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CASNO. ANALYIB CONCENTRATION C Q M 

7429-90-5 Aluminum 0.13 
. > 

P 

7440-38-2 Arsenic 0.002 u H 

7440-41-7 Beryllium 0.001 L-"""" u F 

7440-43-9 Cadmium 0.005 — u F 

7440702 Calcium 111 P 

7440-47-3 Chromium 0.01 t>  ̂ u P 

744050-8 Copper 0.005 u F 

7439-89-6 Iron 0.18 (J P 

7439-92-1 Lead 0.001 " F 

7439-95-4 Magnesium 48.8 P 

7439-96-5 Manganese 0.010 u P 

7440-02-0 Nickel 0.02 V F 

744009-7 Potassium ^ /iM [a P 

7782-49-2 Selenium 0.003 u H 

744022-4 Silver 0.01 u F 

744023-5 Sodium 6.7 V"" P 

7440-62-2 Vanadium 0.01 u F 

7440-66-6 Zinc 0.012 — u P 

Ammonium 0.18 4 AP 

Bicarbonate 491 T 

Carbonate 0 T 

Chloride 10 T 

Fluoride 0.26  ̂ ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 030 V ACR 

Sulfate 36  ̂ AM 

Total Phosphorus 0.10 e u NA 

pH 7.7  ̂ E 

Specific Conductance 718 E 

Total Dissolved Solids 14- ^ G 

Turbidity Not required N 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121371 
Matrix (Soil/Water): Water Sample ID: Spring Box 
Level (Low/Med): — Date Received: 10/25/91 
Solids: — 

Concentration Units (mg/1 or mg/kg dry weight): me/1 

CAS NO. ANALYTB CONCENTRATION C Q M 

7429-90-5 Aluminum 0.13 •" P 

7440-38-2 Arsenic 0.002  ̂ ' u H 

7440-41-7 Beryllium 0.001 u F 

744043-9 Cadmium 0.005 <— u F 

7440-70-2 Calcium 109 P 

744047-3 Chromium 0.01 u P 

7440-508 Copper 0.005 u F 

7439-89-6 Iron 0.080 u P 

7439-92-1 Lead 0.002 F 

7439-95-4 Magnesium 47.1 P 

7439-96-5 Manganese 0.007 u P 

74404)2-0 Nickel 0.02 V F 

7440-09-7 Potassium <-^15/2. (a b P 

7782-49-2 Selenium 
/ ' 

0.003 u H 

7440224 Silver 0.01 u F 

744023-5 Sodium 65 P 

7440-62-2 Vanadium 0.01 u F 

7440-66-6 Zinc 0.0(J^3- u P 

Ammonium 0.10 u AP 

Bicarbonate 503 T 

Carbonate 0 T 

Chloride 8 — T 

Fluoride 036 ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 050 (—• u ACR 

Sulfate 36 —— AM 

Total Phosphorus 0.10 u NA 

PH 7.4 ' "" E 

Specific Conductance 752 E 

Total Dissolved Solids 428 O 

Turbidity Not required N 
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INORGANIC ANALYSIS DATA SHEET 

I 

I 

I 

I 

Lab Name: Chen-Northern. Tnr 
Matrix (Soil/Water): 
Level (Low/Med): 
Solids: ~ 

Water 
Sample No.: 121372 
Sample ID: Finch 

Date Received: 10/2fi/0l 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. ANALYTE PPIil CONCENTRATION Pel o M 
7429-90-5 Aluminum 0.10 0 p 

7440-38-2 Arsenic 0.002 u H 
7440-41-7 Beryllium 0.001 u F 
744043-9 Cadmium 0.005 u F 

7440-70-2 Calcium 150 L-— P 
744047-3 Chromium 0.01 u P 

7440-50-8 Copper 0.005 u F 
7439-89-6 Iron 0.030 (A P 
7439-92-1 Lead 0.007 U-""" F 
7439-954 Magnesium 57.0 4--"" P 

7439-96-5 Manganese 0.005 u P 
7440-02-0 Nickel 0.02 u F 
7440-09-7 Potassium vA V P 
778249-2 Selenium * 'P 0.003 , u H 
7440-224 Silver. 0.01 u F 
7440-23-5 Sodium 69.9 P 
7440-62-2 Vanadium 0.01 ^ u F 
7440-66-6 Zinc 0.008 u P 

Ammonium 1.44 AP 

Bicarbonate 478 T 

Carbonate 0 T 

Chloride 156 T 

Fluoride 0.25 ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 4 AS t_  ̂ ACR 

Sulfate 66 AM 

Total Phosphorus ' 10 u NA 

pH 7.0 E 

Specific Conductance 1360 E 

Total Dissolved Solids 706 
' a 

Tuibidity Not required N 

u 

cr 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Nnrthrm Tnr 
Matrix (Soil/Water): 
Level (Low/Med): 
Solids: -

Water 
Sample No.: 12137* 

Sample ID: Formatinn A 
Date Received: 10/26/91 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. ANALYTE CONCENTRATION M 
7429-90-5 Aluminum 0.10 

7440-38-2 Arsenic 0.002 U H 
7440-41-7 Beryllium 0.001 U 

7440-43-9 Cadmium 0.005 U 

7440-70-2 Calcium 162 

744047-3 Chromium 0.01 U 

7440-50-8 Copper 0.005 U 

7439-89-6 Iron 0.035 Jd. 
7439-92-1 Lead 0.001 U 

7439-95-4 Magnesium 43.0 

7439-96-5 Manganese -oees- .OCCiT u 

7440-02-0 Nickel 0.02 U 

7440-09-7 Potassium 
Ẑl 

3*1 7782-49-2 Selenium 
/ 

0.003 U H 
7440224 Silver 0.01 U 

7440-23-5 Sodium 4.3 

744062-2 Vanadium 0.01 U 

7440-66-6 Zinc 0.012 ll 
Ammonium U AP 

Bicarbonate 599 

Carbonate 

Chloride 

Fluoride 0.29 ISE 

Hydroxide 

Nitrate/Nitrite as N 0.50 U ACR 

Sulfate 30 AM 
Total Phosphorus 0.10 V NA 

pH 6.6 

Specinc Conductance 968 

Total Dissolved Solids 

Turbidity 

546 

Not required N 
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INORGANIC ANALYSIS DATA SHEET 
(. 

Lab Name: Chen-Northern. Inc. Sample No.: 12TV74 
Matrix (Soil/Water^:"- Water . , -J. .. _ Sample ID: Ledger A 

Level (Low/Med): — Date Received: 10/2A/Q1 
Solids: - -

Concentration Units (mg/1 or mg/kg dry weight): mg/l 

CAS NO. 

7429-90-5 

ANALYIB 

Aluminum" 

CONCENTRATION 

0.10 " 4L 
M 

7440-38-7 Arsenic " ~ ~ 0.002 H 

744041-7 Beryllium '" 0.001 U 

74404*9 Cadmium' 0.005 U 

'7440-70-7 Calciutt 127 

"744047-3 Chromium JMt 
.ecl^-

U 

"7440-50-8 Coppdr 0.005 U 

"7439-89-6 lion 0.034 u 
'7439-92-1 Lead 0.001 

7439-95-4 Magnesium 45.1 

"7439:96-5 Manganese 0.005 U 

"74404)2-0 Nickel 0.02 U 

74404)9-7 Potassium " /i-f • '^1  ̂ i-' / I. "I 1 

778249-2 Selenium' U H 

"7440-224 'Silver 0.01 U 

7440-23-5 Sodium 5.4 

" "7440-67-2 Vanadium 0.01 U 

7440-66-6 Zinc 0.009 a 
AmmonTum 0.10 1/ U AP 

Bicarbonate 527 

Carbonate 

Chloride 

Fluoride 074 ISE 

Hydroxide 

Nitrate/Nitrite as N 050 ACR 

Sulfate 30 U-'" 

Total Phosphorus 0.10 U 

AM 

NA 

pH" 7.1 

Specific Conductance 780 

""Total'Dissolved Solids 

Tuibidity 

442 

Not required N 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No.: 121375 
Matrix (Soil/Water): Water Sample ID: Ledger B 
Level (Low/Med): - Date Received: 10/26/91 
Solids: — 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CASNO. •viilli fANALrraWSM CONCENTRATION C Q M 

7429-90-5 Aluminum 
yii' 

_juar\o<z u P 

7440-38-2 Arsenic 0.002 L—— u H 

7440-41-7 Beryllium 0.001 u F 

7440-43-9 Cadmium 0.005 u F 

7440-70-2 Calcium 129 P 

7440-47-3 Chromium jfcoT,c-' u P 

7440-50-8 Copper 0.005 u F 

7439-89-6 Iron 0.029  ̂ u P 

7439-92-1 Lead 0.001 I—  ̂ F 

7439-95-4 Magnesium 46 P 

7439-96-5 Manganese jfcai5>:c> ̂  u P 

74404)2-0 Nickel 0.02 u F 

74404)9-7 Potassium ^ u/\A i/A P 

7782-49-2 Selenium 0.003 . u H 

7440-22-4 Silver 0.01 u F 

7440-23-5 Sodium 5.5 P 

7440-62-2 Vanadium 0.01 u F 

7440-66-6 Zinc 0.009 u P 

Ammonium 0.10 V AP 

Bicarbonate 527 T 

Carbonate 0 T 

Chloride 7 T 

Fluoride 021 ^ ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 030 '—' V ACR 

Sulfate 30 w' AM 

Total Phosphorus 0.10  ̂ V NA 

pH 12 <_^ E 

Specific Conductance 768 E 

Total Dissolved Solids 410 ' G 

Turbidity Not required N 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern- Tnr Sample No.: 12lT7fi 
Matm (SoU/WateO: Water Sample ID: Formation R 
Level (Low/Med). ~ Date Received: 10/2/i/Qi 
Solids: — 

Concentration Units (mg/I or mg/kg dry weight): mp/1 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Tnr 
Matrix (Soil/Water): 
Level (Low/Med): 
Solids: — 

Water 
Sample No.: 121377 

Sample ID: EB-ttt-rrv 
Date Received: 10/2a/q1 

Concentration Units (mg/1 or mg/kg dry weight): mof\ 

CAS NO. CONCENTRATION C Q M 

7429-90-5 Aluminum 0.17 X P 

7440-38-2 Arsenic 0.002 L—  ̂ ~ u H 

7440-41-7 Beryllium 0.001 u F 

7440-43-9 Cadmium 0.005 u F 

7440-70-2 Calcium OS I—"" P 

7440-47-3 Chromium 0.01 u P 

7440-50-8 Copper 0.005 L-"*"* u F 

7439-89-6 Iron 0.168 P 

7439-92-1 Lead 0.001 F 

7439-95-4 Magnesium OS u P 

7439-96-5 Manganese 0.011 P 

7440-02-0 Nickel 0.02 u F 

7440-09-7 Potassium 
c « /o. f .  n u P 

7782-49-2 Selenium 0.00! J&Q u H 

7440-22-4 Silver aoi  ̂ u F 

7440-23-5 Sodium 0.06 i  ̂ P 

7440-62-2 Vanadium 0.01 u F 

7440-66-6 Zinc 0.014 1-"  ̂ P 

Ammonium 0.10 u AP 

Bicarbonate T , 

Carbonate 0 T 

Chloride 0.1 u T 

Fluoride 0.10 u ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N oso u ACR 

Sulfate 1 u AM 

Total Phosphorus aw - NA 

PH 3.8  ̂ E 

Specific Conductance 10 u E 

Total Dissolved Solids u G 

Turbidity Not required N 

u 

u 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No.: 121378 
Matrix (Soil/Water): Water Sample ID: TW-38-CCY 
Level (Low/Med): - Date Received: 10/26/91 
Solids: — 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. • ANALYTE CONCENTRATION C Q M 

7429-90-5 Total Aluminum 8.2 P 

7440-38-2 Total Arsenic 0.005 L-""" H 

7440-41-7 Total Beryllium 0.001 U F 

7440-43-9 Total Cadmium 0.005 U F 

7440-70-2 Total Calcium 164 P 

7440-47-3 Total Chromium 0.01 U P 

7440-50-8 Total Copper 0.017 It F 

7439-89-6 Total Iron 16.4 P 

7439-92-1 Total Lead 0.015 it F 

7439-95-4 Total Magnesium 642 P 

7439-96-5 Total Manganese 0.181 P 

74404)2-0 Total Nickel o.o2 F 

74404)9-7 Total Potassium  ̂10 P 

7782-49-2 Total Selenium 0.d03 H 

7440-22-4 Total Silver o.oi " u F 

7440-23-5 Total Sodium 86 S l/ P 

744062-2 Total Vanadium 0.18 u F 

744066-6 Total Zinc 0.041 . 1 u P 

Ammonium AP 

Bicarbonate 472 T 

Carbonate 0 T 

Chloride 86 T 

Fluoride 024 ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 1.77 >—-• ACR 
• 

Sulfate 200 w- AM 

Total Phosphorus 1.04 NA 

pH 72 E 

Specific Conductance 1280 E 

Total Dissolved Solids 812 """ G 

Turbidity Not required N 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No.: 121378 
Matrix (Soil/Water): Water Sample ID: TW-38-CCY 
Level (Low/Med): -- Date Received: 10/26/91 
Solids: n 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

VJ'r- CAS NO. " ANALYTE CONCENTRATION c Q M 

7429-90-5 Dissolved Aluminum 0.07 U P 

7440-38-2 Dissolved Arsenic 0.002 u H 

7440-41-7 Dissolved Beryllium 0.001 ,, u F 

7440-43-9 Dissolved Cadmium 0.005 —*"~ u F 

7440-70-2 Dissolved Calcium 145  ̂ P 

744047-3 Dissolved Chromium 0.01  ̂ u P 

7440-508 Dissolved Copper 0.005 u F 

7439-89-6 Dissolved Iron 0.038 V- P 

7439-92-1 Dissolved Lead 0.001  ̂ u F 

7439-95-4 Dissolved Magnesium 57.2 P 

7439-96-5 Dissolved Manganese 0.008 if P 

7440-02-0 Dissolved Nickel 0.02 u F 

744009-7 Dissolved Potassium 8.8 / P 

778249-2 Dissolved Selenium 0.003 
\<̂  

u H 

7440224 Dissolved Silver 0.01 
S r 

u F 

744023-5 Dissolved Sodium 835 P 

744062-2 Dissolved Vanadium 0.18 u F 

7440-66-6 Dissolved Zinc 0.016 u P 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Tnc. 
Matrix (Soil/Water):, 
Level (Low/Med): 
Solids: — 

Water 
Sample No. 121380 

Sample ID: TW-.5n.RFK 
Date Received: 10/25/91 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. CONCENTRATION C Q M 

7429-90-5 Total Aluminum 123 P 

7440-38-2 Total Arsenic 0.002 — u H 

7440-41-7 Total Beryllium 0.001 u F 

7440-43-9 Total Cadmium 0.005 1— u F 

7440-70-2 Total Calcium 111 P 

7440-47-3 Total Chromium 0.01 <— 4/ P 

7440-508 Total Copper 0.012 u F 

7439-89-6 Total Iron 13.4 P 

7439-92-1 Total Lead 0.002 F 

7439-95-4 Total Magnesium 154 P 

7439-96-5 Total Manganese 039 P 

7440-02-0 Total Nickel 0.03 F 

7440-09-7 Total Potassium 14.6 P 

7782-49-2 Total Selenium 0.003 u H 

7440-22-4 Total Silver 0.01 I—•— u F 

7440-23-5 Total Sodium 653 P 

7440-62-2 Total Vanadium 0.01 u F 

7440-66-6 Total Zinc 0.048 lA P 

Ammonium 0.18  ̂U AP 

Bicarbonate 472 T 

Carbonate 0 T 

Chloride 183  ̂ T 

Fluoride 036 ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N . 030 " u ACR 

Sulfate 300 AM 

Total Phosphorus 0.97 NA 

pH 7.1 E 

Specific Conductance 1,780  ̂ E 

Total Dissolved Solids 992 G 

1 Turbidity Not required N 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121380 
Matrix (Soil/Water): Water Lab Sample ID: T 79 
Level (Low/Med): — Date Received: 10/23/91 
Solids: — 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. CONCENTRATION M 

7429-90-5 Dissolved Aluminum 0.10 u P 

7440-38-2 Dissolved Arsenic 0.002 u H 

7440-41-7 Dissolved Beryllium 0.001  ̂ u F 

7440-43-9 Dissolved Cadmium 0.005 u F 

7440-70-2 Dissolved Calcium 134 P 

7440-47-3 Dissolved Chromium 0.01 u A P 

7440-50-8 Dissolved Copper 0.005  ̂ u F 

7439-89-6 Dissolved Iron 0.057 u P 

7439-92-1 Dissolved Lead 0.001 / u F 

7439-95-4 Dissolved Magnesium 89.8 P 

7439-96-5 Dissolved Manganese 0.77 P 

74404)2-0 Dissolved Nickel 0.02 F 

7440-09-7 Dissolved Potassium 615 P 

7782-49-2 Dissolved Selenium 0.003 u H 

744022-4 Dissolved Silver 0.01 u F 

744023-5 Dissolved Sodium 955 P 

7440-62-2 Dissolved Vanadium 0.02 u F 

7440-66-6 Dissolved Zinc o.o72 u P 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121381 
Matrix (Soil/Water): Water Sample ID: Harris 
Level (Low/Med): — Date Received: 10/25/91 
Solids: -

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. • ANALYIB I CONCENTRATION c Q M 

7429-90-5 Aluminum (A P 

7440-38-2 Arsenic 0.002 v_y" u H 

7440-41-7 Beryllium 0.001 6̂  u F 

7440-43-9 Cadmium 0.005 u F 

7440-70-2 Calcium 142 P 

7440-47-3 Chromium 0.01 u y P 

7440-50-8 Copper 0.008 U 
Tf-*-

F 

7439-89-6 Iron 0.2? a P 

7439-92-1 Lead 0.001 1 F 

7439-95-4 Magnesium 50.9 P 

7439-96-5 Manganese 0.005 r#0>  ̂ u P 

7440-02-0 Nickel 0.02 u F 

7440-09-7 Potassium 6.2 P 

7782-49-2 Selenium 0.003 u H 

7440-22-4 Silver 0.01 V F 

7440-23-5 Sodium 7.4 - y 
P 

7440-62-2 Vanadium 0.01 u F 

7440-66-6 Zinc 0.018 !A P 

Ammonium 0.10 u AP 

Bicarbonate 638 T 

Carbonate 0 T 

Chloride 7 T 

Fluoride 0.66 ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 0.50 u ACR 

Sulfate 30 AM 

Total Phosphorus 0.16 14 NA 

PH 7.0  ̂ E 

Specific Conductance 956 E 

Total Dissolved Solids 532 —' G 

Turbidity Not required N 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121382 
Matrix (Soil/Water): Water Sample ID: Lews 
Level (Low/Med): -- Date Received: 10/25/91 
Solids: — 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. V: CONCENTRATION C Q M 

7429-90-5 Aluminum (A P 

7440-38-2 Anenic 0.002 u H 

7440-41-7 Beryllium 0.001 u P 

7440-43-9 Cadmium 0.005 u F 

7440-70-2 Calcium 163 t—- P 

744047-3 Chromium 0.01 u y P 

7440-50-8 Copper 0.005 u F 

7439-89-6 Iron Q.pzf' u P 

7439-92-1 Lead 0.001 u F 

7439-95-4 Magnesium 962 P 

7439-96-5 Manganese 0.005 u P 

7440-02-0 Nickel 0.02 u F 

744009-7 Potassium 9.4 P 

7782-49-2 Selenium 0.003 u H 

744022-4 Silver 0.01 u F 

7440-23-5 Sodium 49.8 P 

744062-2 Vanadium 0.01 u F 

7440-66-6 Zinc 0.220 P 

Ammonium 0.13 AP 

Bicarbonate 599 i—  ̂ T 

Carbonate 0 T 

Chloride 76 1 T 

Fluoride 0.42 ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 5.65 ACR 

Sulfate 220 AM 

Total Phosphorus 0.16 i— \A NA 

PH 6.8 E 

Specific Conductance 1400  ̂ E 

Total Dissolved Solids 930 G 

Turbidity Not required N 
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1NUKUAN1U ANALYSIS DATA SHEET 

Lab Name: Chen-Northern Tnr 
Matrix (Soil/Water): 
Level (Low/Med): 
Solids: — 

Water 
Sample No. 

Sample ID: 
Date Received: 

121383 
TW-lfi-RFK 

10/25/91 

Concentration Units (mg/1 or mg/kg dry weight): mn/l 

CAS NO. ANALYTB CONCENTRATION M 
7429-90-5 Aluminum 0.10 U 
7440-38-2 Arsenic 0.020 H 
7440-41-7 Beryllium 0.001 U 

7440-43-9 Cadmium 0.626 

7440-70-2 Calcium 129 

7440-47-3 Chromium 0.01 U iZ. 
7440-50-8 Copper 0.005 U 

7439-89-6 Iron 0.029 U 
7439-92-1 Lead 0.001 

7439-95-4 Magnesium 79.8 

7439-96-5 Manganese 0.078 

7440-02-0 Nickel 0.04 

7440-09-7 Potassium 123 

7782-49-2 Selenium 0.090 H 
7440-22-4 Silver 0.01 U 

7440-23-5 Sodium 53.9 

7440-62-2 Vanadium 0.02 

7440-66-6 Zinc 234 

Ammonium 0.16 JL AP 

Bicarbonate 720 

Carbonate 

Chloride 46 

Fluonde 4.1 ISE 

Hydroxide 

Nitrate/Nitrite as N 530 ACR 

Sulfate 

Total Phosphorus 

150 

132 

AM 

NA 

PH 6.4 

Specific Conductance 1,430 

Total Dissolved Solids 

Turbidity 

830 

Not required N 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. 
Matrix (Soil/Water):, 
Level (Low/Med): 
Solids: — 

Sample No. 121384 
Watgr Sample ID: TW-18-RFK 

Date Received: 10/25/91 

Concentration Units (mg/1 or mg/kg dry weight): mp/1 

CAS NO. ANALYIB CONCENTRATION c Q M 

7429-90-5 Aluminum u P 

7440-38-2 Arsenic 0.003  ̂ H 

7440-41-7 Beryllium 0.001 u F 

744043-9 Cadmium 0.005 u F 

7440-70-2 Calcium 885  ̂ P 

744047-3 Chromium 0.01 L-- u P 

7440-50-8 Copper 0.005 u F 

7439-89-6 Iron P 

7439-92-1 Lead 0.001 J  ̂ F 

7439-954 Magnesium 190 l*"""" P 

7439-96-5 Manganese 0.29 P 

7440-02-0 Nickel 0.02 u F 

7440-09-7 Potassium 21.9 
• 

P 

778249-2 Selenium 0.003 u H 

7440-224 Silver 0.01 u F 

7440-23-5 Sodium 425 P 

7440-62-2 Vanadium aoi u F 

7440-66-6 Zinc 0.010 L-""" u P 

Ammonium 055 u AP 

Bicarbonate T 

Carbonate 0 T 

Chloride 17 T 

Fluoride 053 " ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 050 u ACR 

Sulfate 60 AM 

Total Phosphorus 055 u NA 

pH 6.0 — E 

Specific Conductance 2,000 1— E 

Total Dissolved Solids O 

Turbidity Not required N 
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INORGANIC DATA ASSESSMENT SUMMARY 

PROJECT NO.. SITE 

LABORATORY /"A/y? SAMPLES/MATRIX ^' >' /-

SDG # -A 

> tz 0*7 

/^/rrz —> (ms-Af 

/ v - f r r *  

DATA ASSESSMENT SUMMARY 
& 

ICP AA 
m 

1. HOLDING TIMES O o O 

2. CALIBRATIONS C> O © 

3. BLANKS <3 CP CP 

4. ICS O 

5. LCS O O O 

6. DUPLICATE ANALYSIS CP O O 

7. MATRIX SPIKE O O K '  
8. MSA 

9. SERIAL DILUTION V 
4L/A-

10. SAMPLE VERIFICATION o O o  
11. OTHER QC 

1 
1 

q
 

n
_
 

12. OVERALL ASSESSMENT O O O 
0 = Data had no problems/or qualified due to minor problems. 
M » Data qualified due to major problems. 
Z = Data unacceptable. 
X = Problems, but do not affect data. 

XYANIDE 

NOTES: )< AJo ^ <5/?,tL>.s 

Pith, rt/f 

t!ll$SrsJrt T)aJ-u t? ^ /2/4C7- fx/477 

Validated by: 

Reviewed by: 

Date: iJjlI °l V 

D a t e :  &/a •//?£. 
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SDG #  Project No.  A * 2 - / /  

Acceptable 
YES NO 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121479 

Matrix (Soil/Water): Water Sample ID: TW-32-RFK 
Level (Low/Med): — Date Received: 10/29/91 
Solids: — 

Concentration Units (mg/1 or mg/kg dry weight): me/1 

CAS NO. ANALYIE CONCENTRATION c M • ' 

7429-90-5 Dissolved Aluminum 0.10 u P 

7440-38-2 Dissolved Arsenic 0.004 H 

7440-41-7 Dissolved Beryllium 0.001 -r~ u F 

7440-43-9 Dissolved Cadmium 0.005 
— u F 

7440-70-2 Dissolved Calcium 128 P 

7440-47-3 Dissolved Chromium 0.02 «""" P 

7440-50-8 Dissolved Copper 0.005 u F 

7439-89-6 Dissolved Iron 0.032 u P 

7439-92-1 Dissolved Lead 0.001 —— u F 

7439-95-4 Dissolved Magnesium 48.5 P 

7439-96-5 Dissolved Manganese 0.007 (A P 

7440-02-0 Dissolved Nickel 0.02  ̂ u F 

7440-09-7 Dissolved Potassium 7.0 — P 

7782-49-2 Dissolved Selenium oo u H 

744022-4 Dissolved Silver 0.01 u F 

7440-23-5 Dissolved Sodium 93.4 — P 

744062-2 Dissolved Vanadium 5.52 F 

7440-666 Dissolved Zinc 0.008 r"'~ u P 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 12148(1 

Matrix (Soil/Water): Water Sample ID: TW-36-RFK 
Level VLow/Medl: Date Received: 10/29/91 
Solids: ~ 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121481 

Matrix (Soil/Water): Water Sample ID: EB Beaker 
Level (Low/Med): - Date Received: 10/29/91 
Solids: ~ 

Concentration Units (mg/1 or mg/kg dry weight): me/1 

CAS NO. ANALYTB CONCENTRATION C M"-Q\ •':.>% M 

7429-90-5 Aluminum 0.06 P 

7440-38-2 Arsenic 0.002 u H 

7440-41-7 Beryllium 0.001 u F 

7440-43-9 Cadmium 0.005 u F 

7440-70-2 Calcium 0.5 u P 

7440-47-3 Chromium 0.01 u P 

7440-50-8 Copper 0.005 •" u F 

7439-89-6 Iron 0.060 P 

7439-92-1 Lead 0.002 F 

7439-95-4 Magnesium 0.5 — u P 

7439-96-5 Manganese 0.005 u P 

7440-02-0 Nickel 0.02 .— u F 

7440-09-7 Potassium 0.4 u P 

7782-49-2 Selenium 0O 2, u H 

7440-22-4 Silver 0.01 u F 

7440-23-5 Sodium 0.04 u P 

7440-62-2 Vanadium 0.02 —•- F 

7440-66-6 Zinc 0.008 _ u P 

Ammonium 0.10 — u AP 

Bicarbonate 0.4 -- u T 

Carbonate 0 T 

Chloride 0.10 u T 

Fluoride u ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 0.50 — u ACR 

Sulfate u AM 

Total Phosphorus u MA 

PH 6.0 — E 

Specific Conductance 11 E 

Total Dissolved Solids 10 — u G 

Tuibidity Not required N 

U 3" 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121482 

Matrix (Soil/Water): Water 
Level (Low/Med): --
Solids: — 

Sample ID: EB Filter 
Date Received: 10/29/91 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. CAS NO. ANALYTE CONCENTRATION C ::V:: Q ' .i®. M 

7429-90-5 Aluminum 0.07 " p 

7440-38-2 Arsenic 0.002 u H 

7440-41-7 Beryllium 0.001 u F 

744043-9 Cadmium 0.005 - u F 

7440-70-2 Calcium 0.5 •" u P 

744047-3 Chromium 0.01 u P 

7440-50-8 Copper 0.005 u F 

7439-89-6 Iron 0.025 u P 

7439-92-1 Lead 0.002 J— F 

7439-95-4 Magnesium OS u P 

7439-96-5 Manganese 0.005 u P 

7440-02-0 Nickel 0.02 u F 

7440-09-7 Potassium 0.4 u P 

778249-2 Selenium u H 

7440-224 Silver 0.01 u F 

7440-23-5 Sodium 0.04 u P 

7440-62-2 Vanadium 0.04 F 

7440-66-6 Zinc 0.008 u P 

Ammonium Analysis not requested AP 

Bicarbonate Analysis not requested T 

Carbonate Analysis not requested T 

Chloride Analysis not requested T 

Fluoride Analysis not requested ISE 

Hydroxide Analysis not requested T 

Nitrate/Nitrite as N Analysis not requested ACR 

Sulfate Analysis not requested AM 

Total Phosphorus Analysis not requested MA 

pH Analysis not requested E 

Specific Conductance Analysis not requested E 

Total Dissolved Solids Analysis not requested G 

Turbidity Not required N 

ua-
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121483 

Matrix (Soil/Water): Water Sample ID: TW-11-RFK 
Level (Low/Med): -- Date Received: 10/29/91 
Solids: ~ 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. ANALYTB CONCENTRATION - c v  M 
7429-90-5 Aluminum 0.12 u P 

7440-38-2 Arsenic 0.002 """ u H 

7440-41-7 Beryllium 0.001 "" u F 

7440-43-9 Cadmium 0.005 ,, u F 

7440-70-2 Calcium 173 P 

7440-47-3 Chromium 0.01 u P 

7440-50-8 Copper 0.005 u F 

7439-89-6 Iron 0.075 ' n P 

7439-92-1 Lead 0.001 F 

7439-95-4 Magnesium 69.7 P 

7439-96-5 Manganese 0.008 ~ u P 

7440-02-0 Nickel 0.02 * u F 

7440-09-7 Potassium 7.2 ~ P 

7782-49-2 Selenium C C — u H 

7440-22-4 Silver 0.01 —— u F 

7440-23-5 Sodium 145 S P 

7440-62-2 Vanadium 0.02 , u F 

7440-66-6 Zinc 0.013 <4 P 

Ammonium 0.10 •—— V AP 

Bicarbonate 496 T 

Carbonate 0 T 

Chloride 183 T 

Fluoride 0.21  ̂ ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 5.45 ACR 

Sulfate 320 - AM 

Total Phosphorus 0.11 u MA 

pH 6.9 E 

Specific Conductance 1,870 E 

Total Dissolved Solids 1.152 G 

Turbidity Not requested N 

u y ~  

Ml 

o 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121484 

Matrix (Soil/Water): Water 
Level (Low/Med): --
Solids: -

Sample ID: TW-20-RFK 
Date Received: 10/29/91 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. ANALYTB CONCENTRATION " C T  MM • 
7429-90-5 Aluminum 0.10 u p 

7440-38-2 Arsenic 0.002 U H 

7440-41-7 Beryllium 0.001 / u F 

7440-43-9 Cadmium 0.019 F 

7440-70-2 Calcium 184 P 

7440-47-3 Chromium 0.01 u P 

7440-50-8 Copper 0.007 a F 

7439-89-6 Iron 0.13 u P 

7439-92-1 Lead 0.003 F 

7439-95-4 Magnesium 106 
—••-

P 

7439-96-5 Manganese 0.005 - u P 

7440-02-0 Nickel 0.02 
—•-

F 

7440-09-7 Potassium 30.8 <— P 

7782-49-2 Selenium 0.011 /• H 

7440-22-4 Silver 0.01 —- u F 

7440-23-5 Sodium 91.9 P 

7440-62-2 Vanadium 0.02 14 F 

7440-66-6 Zinc 0.268 P 

Ammonium 0.10 u AP 

Bicarbonate 394 T 

Carbonate 0 T 

Chloride 176 — T 

Fluoride ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 7.55 1 " ACR 

Sulfate 500 AM 

Total Phosphorus 0.40 u MA 

pH 6.9  ̂ E 

Specific Conductance 1,990 E 

Total Dissolved Solids 1,298 G 

Turbidity Not required N 

UtT 

m 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121485 

Matrix (Soil/Water): Water 
Level (Low/Med): — 
Solids: ~ 

Sample ID: TW-40-RFK 
Date Received: 10/29/91 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. ANALYTE CONCENTRATION C Q ' M 

7429-90-5 Total Aluminum 0.51 —1— U P 

7440-38-2 Total Arsenic 0.002 H 

7440-41-7 Total Beryllium 0.002 F 

7440-43-9 Total Cadmium 7.07 F 

7440-70-2 Total Calcium 375 P 

7440-47-3 Total Chromium 0.02 r P 

7440-50-8 Total Copper 0.012 u F 

7439-89-6 Total Iron 0.74 K P 

7439-92-1 Total Lead 0.002 F 

7439-95-4 Total Magnesium 170 „ P 

7439-96-5 Total Manganese 1.04 P 

7440-02-0 Total Nickel 0.15 F 

7440-09-7 Total Potassium 86.5 ; P 

7782-49-2 Total Selenium 0.290 H 

7440-22-4 Total Silver 0.01 ' u F 

7440-23-5 Total Sodium 210 P 

7440-62-2 Total Vanadium 0.06 u F 

7440-66-6 Total Zinc 11.6 P 

Ammonium 0.21 u AP 

Bicarbonate 327 T 

Carbonate 0 T 

Chloride 679 T 

Fluoride ISE 

Hydroxide 0 T 
• 

Nitrate/Nitrite as N 35.2 — ACR 

Sulfate 680 AM 

Total Phosphorus 1.68 MA 

pH 65 E 

Specific Conductance 3,940 r— E 

Total Dissolved Solids 2,668 G 

Turbidity Not required N 

U 3 "  

$ 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 1214&S 

Matrix (Soil/Water): Water Sample ID: TW-40-RFK 
Level (Low/Med): - Date Received: 10/29/91 
Solids: ~ 

Concentration Units (mg/1 or mg/kg dry weight): mp/1 

CAS NO. ANALYTB CONCENTRATION C M 

7429-90-5 Dissolved Aluminum 0.30 IA p 

7440-38-2 Dissolved Arsenic 0.002 H 

7440-41-7 Dissolved Beryllium 0.001 u F 

7440-43-9 Dissolved Cadmium 5.95 F 

7440-70-2 Dissolved Calcium 372 ' P 

7440-47-3 Dissolved Chromium 0.01 " u P 

7440-50-8 Dissolved Copper 0.008 u F 

7439-89-6 Dissolved Iron 0.030  ̂ a P 

7439-92-1 Dissolved Lead 0.001 , u F 

7439-95-4 Dissolved Magnesium 184 '—" P 

7439-96-5 Dissolved Manganese 0.982 - P 

7440-02-0 Dissolved Nickel 0.13 • F 

7440-09-7 Dissolved Potassium 95 * . P 

7782-49-2 Dissolved Selenium 0.289 H 

7440-22-4 Dissolved Silver 0.01 u F 

7440-23-5 Dissolved Sodium 216 P 

7440-62-2 Dissolved Vanadium 0.08 a F 

7440-66-6 Dissolved Zinc 9.30 " P 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 1214S6 

Matrix (Soil/Water): W a t e r  Sample ID: TW-42-RFK 
Level (Low/Med): — Date Received: 10/29/91 
Solids: ~ 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. ANALYTE CONCENTRATION c M 

7429-90-5 Total Aluminum 0.37 i (A P 

7440-38-2 Total Arsenic 0.011 r"— H 

7440-41-7 Total Beryllium 0.001 ^ u F 

7440-43-9 Total Cadmium 0.112 — F 

7440-70-2 Total Calcium 190 " P 

7440-47-3 Total Chromium 0.01 u P 

7440-50-8 Total Copper 0.005 • U F 

7439-89-6 Total Iron 0.40 * U P 

7439-92-1 Total Lead 0.002 F 

7439-95-4 Total Magnesium 106 P 

7439-96-5 Total Manganese 0.041 —~ P 

7440-02-0 Total Nickel 0.02 . F 

7440-09-7 Total Potassium 40.8 P 

7782-49-2 Total Selenium 0.098 — H 

7440-22-4 Total Silver 0.01  ̂ u F 

7440-23-5 Total Sodium 126 P 

7440-62-2 Total Vanadium 0.03 U F 

7440-66-6 Total Zinc 0.448 P 

Ammonium 0.10 — u AP 

Bicarbonate 508 T 

Carbonate 0 T 

Chloride 229 T 

Fluoride 4.4 ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N . 12.2 ACR 

Sulfate 320 AM 

Total Phosphorus 3.72 MA 

pH 6.8 E 

Specific Conductance 2,070 ' E 

Total Dissolved Solids 1,280 G 

Turbidity Not required N 

C43~ 

-J 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121486 

Matrix (Soil/Water): Water Sample ID: TW-42-RFK 
Level (Low/Med): — Date Received: 10/29/91 
Solids: ~ 

Concentration Units (mg/1 or mg/kg dry weight): me/1 

CAS NO. ANALYTB CONCENTRATION C M 

7429-90-5 Dissolved Aluminum 0.12 IA P 

7440-38-2 Dissolved Arsenic 0.009 H 

7440-41-7 Dissolved Beryllium 0.001 •""" u F 

744043-9 Dissolved Cadmium 0.079 F 

7440-70-2 Dissolved Calcium 186 P 

7440-47-3 Dissolved Chromium 0.01 —•—— u P 

7440-50-8 Dissolved Copper 0.005 - u F 

7439-89-6 Dissolved Iron 0.031 K P 

7439-92-1 Dissolved Lead 0.001 V F 

7439-9S-4 Dissolved Magnesium 100 P 

7439-96-5 Dissolved Manganese 0.030 4 P 

7440-02-0 Dissolved Nickel 0.02 , " F 

7440-09-7 Dissolved Potassium 41 P 

7782-49-2 Dissolved Selenium 0.090 —-— H 

744022-4 Dissolved Silver 0.01 u F 

744023-5 Dissolved Sodium 110 P 

7440-62-2 Dissolved Vanadium 0.05 « 14 F 

7440-66-6 Dissolved Zinc 0J1 P 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121487 

Matrix (Soil/Water): Water Sample ID: FB-06-RFK 
Level (Low/Med): - Date Received: 10/29/91 
Solids: --

Concentration Units (mg/1 or mg/kg dry weight): me/1 

CAS NO. ANALYIB CONCENTRATION C "i": Q -:;- M 

7429-90-5 Aluminum 0.05 p 

7440-38-2 Arsenic 0.002 u H 

744041-7 Beryllium 0.001 — u F 

7440-43-9 Cadmium 0.005 ' u F 

7440-70-2 Calcium 0.5 <•— u P 

7440-47-3 Chromium 0.01 —— u P 

7440-50-8 Copper 0.005 ^ V F 

7439-89-6 Iron 0.025 r V P 

7439-92-1 Lead 0.001 r- F 

7439-95-4 Magnesium 0.5 V P 

7439-96-5 Manganese 0.005 — - u P 

7440-02-0 Nickel 0.02 u F 

7440-09-7 Potassium 0.4 u P 

778249-2 Selenium 0.003 u H 

7440-224 Silver 0.01 u F 

7440-23-5 Sodium 0.09 P 

7440-62-2 Vanadium 0.01 <-- F 

7440-66-6 Zinc 0.013 * P 

Ammonium 0.10 u AP 

Bicarbonate 0.4 u T 

Carbonate 0 T 

Chloride 0.10 — u T 

Fluoride 0.10 —" u ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 0.50 u ACR 

Sulfate 1 ^ u AM 

Total Phosphorus 0.10 u MA 

PH 5.4 . E 

Specific Conductance 12 E 

Total Dissolved Solids 11 - G 

Turbidity Not required N 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. 

Matrix (Soil/Water): Water 
Level (Low/Med): --
Solids: ~ 

Sample No. 121512 

Sample ID: TW-43-CrY 
Date Received: 10/30/91 

Concentration Units (mg/1 or mg/kg dry weight): me/1 

CAS NO. ANALYTE CONCENTRATION C Q :• M 

7429-90-5 Total Aluminum 36.6 - P 

7440-38-2 Total Arsenic 0.30 — H 

744041-7 Total Beryllium 0.003 F 

7440-43-9 Total Cadmium 11.2 P 

7440-70-2 Total Calcium 580 P 

7440-47-3 Total Chromium 0.57 P 

7440-50-8 Total Copper 0.18 V--" F 

7439-89-6 Total Iron 32.9 P 

7439-92-1 Total Lead 0.164 r-" F 

7439-95-4 Total Magnesium 137 P 

7439-96-5 Total Manganese 1.69 P 

7440-02-0 Total Nickel 0.59 F 

7440-09-7 Total Potassium 132 . P 

7782-49-2 Total Selenium 0.96 H 

7440-22-4 Total Silver 0.03 • 14 F 

7440-23-5 Total Sodium 268 P 

7440-62-2 Total Vanadium 1.40 - F 

7440-66-6 Total Zinc 32.6 P 

Ammonium 0.34 (4 AP 

Bicarbonate 339 <r" T 

Carbonate 0 T 

Chloride 571 T 

Fluoride 11 ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 26.0 ACR 

Sulfate 700 ^ AM 

Total Phosphorus 2.12 r-~ MA 

pH 6.6 " E 

Specific Conductance 3.540 E 

Total Dissolved Solids 2,330 G 

Turbidity Not required N 

Si 

1 

\ h 
(A 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121512 

Matrix (Soil/Water): Water Sample ID: TW-43-CCY 
Level (Low/Med): -- Date Received: 10/30/91 
Solids: --

Concentration Units (mg/I or mg/kg dry weight): mg/1 

CAS NO. ANALYTE CONCENTRATION C M 

7429-90-5 Dissolved Aluminum 0.15 «- a P 

7440-38-2 Dissolved Arsenic 0.010 1 H 

7440-41-7 Dissolved Beryllium 0.001 u F 

744043-9 Dissolved Cadmium 8.00 P 

7440-70-2 Dissolved Calcium 360 P 

7440-47-3 Dissolved Chromium 0.01 u P 

7440-50-8 Dissolved Copper 0.005 u F 

7439-89-6 Dissolved Iron 0.035 of P 

7439-92-1 Dissolved Lead 0.001 u F 

7439-954 Dissolved Magnesium 143 P 

7439-96-5 Dissolved Manganese 1.33 — P 

7440-02-0 Dissolved Nickel 0.14 — F 

7440-09-7 Dissolved Potassium 124 — P 

778249-2 Dissolved Selenium 32°^ < H 

7440-224 Dissolved Silver 0.01 u F 

7440-23-5 Dissolved Sodium 275 P 

7440-62-2 Dissolved Vanadium 0.17 u F 

7440-66-6 Dissolved Zinc 14.1 P 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121513 

Matrix (Soil/Water): Water 
Level (Low/Med): — 
Solids: ^ 

Sample ID: 
Date Received: _ 

Kellv A 
10/30/91 

Concentration Units (mg/I or mg/kg dry weight): mg/1 

CAS NO. ANALYTB CONCENTRATION c M 

7429-90-5 Aluminum 0.08 U F 

7440-38-2 Arsenic 0.002 u H 

7440-41-7 Beryllium 0.001 , V F 

7440-43-9 Cadmium 0.005 u F 

7440-70-2 Calcium 114 • P 

7440-47-3 Chromium o.oi u P 

7440-50-8 Copper 0.005 u F 

7439-89-6 Iron 0.028 u P 

7439-92-1 Lead 0.001 / F 

7439-95-4 Magnesium 51.0 P 

7439-96-5 Manganese 0.005 P u P 

7440-02-0 Nickel 0.02 » u F 

7440-09-7 Potassium 4.0 - P 

7782-49-2 Selenium u H 

7440-22-4 Silver 0.01 s- --- u F 

7440-23-5 Sodium 20.5 P 

7440-62-2 Vanadium 0.03 :— H F 

7440-66-6 Zinc 0.014 w- n P 

Ammonium 0.10 u AP 

Bicarbonate 484 T 

Carbonate 0 V T 

Chloride 46 .— T 

Fluoride 0.29 ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 1.10 ACR 

Sulfate 36 AM 

Total Phosphorus 0.10 u MA 

pH 7.9 E 

Specific Conductance 854 ^ E 

Total Dissolved Solids 522 -- G 

Turbidity Not required N 

J 
$ 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121514 

Matrix (Soil/Water): Water Sample ID: Kellv B 
Level (Low/Med): -- Date Received: 10/30/91 
Solids: ~ 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. ANALYTB CONCENTRATION c M 

7429-90-5 Aluminum 0.06 ' ~ a F 

7440-38-2 Arsenic 0.002 u H 

7440-41-7 Beryllium 0.001 "— u F 

7440-43-9 Cadmium 0.005 ' u F 

7440-70-2 Calcium 114 P 

7440-47-3 Chromium o.oi ~— u P 

7440-50-8 Copper 0.005 u F 

7439-89-6 Iron 0.028 u P 

7439-92-1 Lead 0.001 - F 

7439-95-4 Magnesium 49.9 P 

7439-96-5 Manganese 0.005 u P 

74404)2-0 Nickel 0.02 r u F 

7440-09-7 Potassium 4.2 P 

7782-49-2 Selenium pour u H 

7440-22-4 Silver 0.01 u F 

7440-23-5 Sodium 20.8 P 

7440-62-2 Vanadium 0.02 (4 F 

7440-156-6 Zinc 0.014 —- (4 P 

Ammonium 0.10 u AP 

Bicarbonate 484 T 

Carbonate 0 T 

Chloride 55 ^ T 

Fluoride 0.30 ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 1.09 ACR 

Sulfate 42 r-""" AM 

Total Phosphorus 0.10 u MA 

PH 7.9 ' E 

Specific Conductance 814 -- E 

Total Dissolved Solids 500 G 

Turbidity Not required N 

UZT 

& 

cr 

t 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121515 

Matrix (Soil/Water): Water 
Level (Low/Med): — 
Solids: ~ 

Sample ID: TW-41-RFK 
Date Received: 10/30/91 

Concentration Units (mg/1 or mg/kg dry weight): mp/1 

CAS NO. ANALYTB CONCENTRATION M 

7429-90-5 Aluminum Oil — i4 P 

7440-38-2 Arsenic 0.012 H 

7440-41-7 Beryllium 0.001 u F 

7440-43-9 Cadmium 0.005 — u F 

7440-70-2 Calcium 148 P 

7440-47-3 Chromium 0.01 , u P 

7440-50-8 Copper 0.008 * u F 

7439-89-6 Iron 0.16 P 

7439-92-1 Lead 0.001 F 

7439-95-4 Magnesium 84.6 - P 

7439-96-5 Manganese 0.418 P 

74404)2-0 Nickel 0.02 u F 

7440-09-7 Potassium 41 , - P 

7782-49-2 Selenium 0.105 H 

744022-4 Silver 0.01 "— u F 

744023-5 Sodium 96.8 — P 

7440-62-2 Vanadium 0.03 u F 

7440-66-6 Zinc 0.019 (4 P 

Ammonium 0.10 u AP 

Bicarbonate 545 T 

Carbonate 0 T 

Chloride 139 T 

Fluoride 4.80 ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N *11.0 ACR 

Sulfate 234 . r AM 

Total Phosphorus 2.20 Z' MA 

pH 6.6 E 

Specific Conductance 1,730 . E 

Total Dissolved Solids 1,052 Q 

Turbidity Not required N 

UCT 

cr 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121588 

Matrix (Soil/Water): Water Sample ID: EB Spoon 
Level (Low/Med): - Date Received: 11/01/91 

Solids: --

Concentration Units (mg/1 or mg/kg dry weight): me/1 

CAS NO. ANALYTB CONCENTRATION c ,"Q M 

7429-90-5 Aluminum 0.06 v p 

7440-38-2 Arsenic 0.002 u H 

7440-41-7 Beryllium 0.001 u F 

7440-43-9 Cadmium 0.005 u F 

7440-70-2 Calcium 05 — u P 

7440-47-3 Chromium 0.01 r— u P 

7440-50-8 Copper 0.005 — u F 

7439-89-6 Iron 0.025 u P 

7439-92-1 Lead 0.003 F 

7439-95-4 Magnesium 05 u P 

7439-96-5 Manganese 0.005 u P 

7440-02-0 Nickel 0.02 u F 

7440-09-7 Potassium 0.4 u P 

7782-49-2 Selenium u H 

7440-22-4 Silver 0.01 T u F 

7440-23-5 Sodium 0.04 —— u P 

7440-62-2 Vanadium 0.02 - F 

7440-66-6 Zinc 0.012 P 

Ammonium 0.10 * u AP 

Bicarbonate 0.4 u T 

Carbonate 0 T 

Chloride 0.10 • - u T 

Fluoride u ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 050 — u ACR 

Sulfate 1 u AM 

Total Phosphorus 0.10 u MA 

PH 55 E 

Specific Conductance 10 u E 

Total Dissolved Solids - u G 

Turbidity Not required N 

U3" 

O" 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northem. Inc. Sample No. 121467 

Matrix (Soil/Water): Water Sample ID: Ledger C 
Level (Low/Med): - Date Received: 10/29/91 

Solids: ~ 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. ANALYIE CONCENTRATION c Q : , M 

7429-90-5 Aluminum 0.07 ^ a P 

7440-38-2 Arsenic 0.002 C u H 

744041-7 Beryllium 0.001 
•— 

u F 

7440-43-9 Cadmium 0.005 u F 

744070-2 Calcium 123 P 

7440-47-3 Chromium 0.01 f u P 

744050-8 Copper 0.005 u F 

7439-89-6 Iron 0.025 u P 

7439-92-1 Lead 0.001 F 

7439-95-4 Magnesium 43.1 ' P 

7439-96-5 Manganese 0.005 ^— u P 

7440-02-0 Nickel 0.02 u F 

7440-09-7 Potassium 1.7 P 

778249-2 Selenium 0.003 
.—•-

u H 

7440224 Silver 0.01 — u F 

744023-5 Sodium 5.5 w—- P 

7440-62-2 Vanadium 0.02 " K F 

7440-66-6 Zinc 0.011 * P 

Ammonium 0.10 r u AP 

Bicarbonate 533 T 

'• Carbonate 0 T 

Chloride 4 T 

Fluoride 0.25 t 1SE 

Hydroxide 0 T 

Nitrate/Nitrite as N 0.50 * u ACR 

Sulfate 30 r AM 

Total Phosphorus u MA 

pH 7.1 E 

Specific Conductance 797 —«= E 

Total Dissolved Solids 460 G 

Turbidity Not required N 

UJ" 

-5 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 12146S 

Matrix (Soil/Water): Water Sample ID: Formation C. 
Level (Low/Med): ~ Date Received: 10/29/91 
Solids: — 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. ANALYIR CONCENTRATION C Q M 

7429-90-5 Aluminum 0.06 ^ p 

7440-38-2 Arsenic 0.002 <= u H 

7440-41-7 Beryllium 0.001 u F 

7440-43-9 Cadmium 0.005 u F 

7440-70-2 Calcium 164 P 

7440-47-3 Chromium 0.01 . u P 

7440-50-8 Copper 0.005 . u F 

7439-89-6 Iron 0.025 u P 

7439-92-1 Lead 0.001 F 

7439-95-4 Magnesium 44.4 „—- P 

7439-96-5 Manganese 0.005 > u P 

74404)2-0 Nickel 0.02 u F 

74404)9-7 Potassium 1.3 — P 

7782-49-2 Selenium 0.003 u H 

7440-22-4 Silver 0.01 — u F 

7440-23-5 Sodium 4.6 P 

7440-62-2 Vanadium 0.01 u F 

7440-66-6 Zinc 0.023 — lA P 

Ammonium 0.10 u AP 

Bicarbonate 617 T 

Carbonate 0 T 

Chloride 8 T 

Fluoride 0.26 ^ ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 0.50 u ACR 

Sulfate 30 AM 

Total Phosphorus u MA 

PH 7.2 E 

Specific Conductance 888 E 

Total Dissolved Solids 488 G 

Turbidity Not required N 

LA 

3" 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No.. 121469 

Matrix (Soil/Water): Water 
Level (Low/Med): -
Solids: ^ 

Sample ID: Effluent A 
Date Received: 10/29/91 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. ANALYTE CONCENTRATION C M 

7429-90-5 Aluminum 0.08 r .( F 

7440-38-2 Arsenic 0.002 U H 

7440-41-7 Beryllium 0.001 U F 

7440-43-9 Cadmium .cfrfT F 

7440-70-2 Calcium 130 - r P 

7440-47-3 Chromium JXrfC t 0 I '"u P 

7440-50-8 Copper 0.007 U'i F 

7439-89-6 Iron 0.051 , / P 

7439-92-1 Lead 0.001 F 

7439-95-4 Magnesium 61.4 P 

7439-96-5 Manganese 0.005 -— u P 

7440-02-0 Nickel 0.02 u F 

7440-09-7 Potassium 73 P 

778249-2 Selenium 0.003 
w---

u H 

7440-224 Silver 0.01 u F 

7440-23-5 Sodium 105 <—" P 

7440-62-2 Vanadium 0.12 " F 

7440-66-6 Zinc 0.025 
t / 
J P 

Ammonium 0.10 u AP 

Bicarbonate 551 ^— T 

Carbonate 0 T 

Chloride 159 T 

Fluoride 0.43 
' 

ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 4.70 ACR 

Sulfate 96 AM 

Total Phosphorus 1.06 MA 

pH 8.0 E 

Specific Conductance 1390 " E 

Total Dissolved Solids 814 t G 

Turbidity Not required N 

U-J 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. 

Matrix (Soil/Water): Water 
Level (Low/Med): — 
Solids: ~ 

Sample No. 121470 

Sample ID: Effluent B 
Date Received: 10/29/91 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. ANALYTB CONCENTRATION C f- M 

7429-90-5 Aluminum 0.07 F 

7440-38-2 Arsenic 0.002 " V H 

7440-41-7 Beryllium 0.001 — u F 

7440-43-9 Cadmium 0.009 ***"" F 

7440-70-2 Calcium 138 P 

7440-47-3 Chromium 0.01 u P 

7440-50-8 Copper 0.008 —— : / F 

7439-89-6 Iron 0.046 • / 
y' P 

7439-92-1 Lead 0.001 F 

7439-95-4 Magnesium 65.0 . P 

7439-96-5 Manganese 0.005 u P 

7440-02-0 Nickel 0.02 ' u F 

7440-09-7 Potassium 7.8 P 

7782-49-2 Selenium 0.003 " u H 

7440-22-4 Silver 0.01 - u F 

7440-23-5 Sodium 113 P 

7440-62-2 Vanadium 0.12 — F 

7440-66-6 Zinc 0.037 —' / P 

Ammonium 0.10 —— u AP 

Bicarbonate 533 T 

Carbonate 0 T 

Chloride 149 „ T 

Fluoride 0.42 —- ' ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 4.80 ACR 

Sulfate 96 AM 

Total Phosphorus 1.06 MA 

pH 8.0 ' ' E 

Specific Conductance 1,430 E 

Total Dissolved Solids 788 G 

Turbidity Not required N 

rr 

21 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121471 

Matrix (Soil/Water): Water Sample ID: Effluent C 
Level (Low/Med): -- Date Received: 10/29/91 
Solids: ~ 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. ANALYTE CONCENTRATION c M 

7429-90-5 Aluminum 0.10 / / P 

7440-38-2 Arsenic 0.002 ^ V H 

7440-41-7 Beryllium 0.001 >-— V F 

7440-43-9 Cadmium 0.011 F 

7440-70-2 Calcium 128 — P 

7440-47-3 Chromium 0.01 J— V P 

7440-50-8 Copper 0.008 : /' F 

7439-89-6 Iron 0.040 ^ ' ./ P 

7439-92-1 Lead 0.001 X F 

7439-95-4 Magnesium 60.3 P 

7439-96-5 Manganese 0.005 u P 

7440432-0 Nickel 0.02 "*" u F 

74404)9-7 Potassium 7.3 P 

7782-49-2 Selenium 0.003 u H 

7440-22-4 Silver 0.01 u F 

7440-23-5 Sodium 104 P 

7440-62-2 Vanadium 0.21 F 

7440-66-6 Zinc 0.031 n P 

Ammonium 0.10 -- — u AP 

Bicarbonate 533 ! T 

Carbonate 0 T 

Chloride 153 r~ T 

Fluoride 0.40 ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 455 —- ACR 

Sulfate 96 AM 

Total Phosphorus 1.08 ^ MA 

PH 8.0 B 

Specific Conductance 1,430 E 

Total Dissolved Solids 786 G 

Tuibidity Not required N 

(4 3" 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121472 

Matrix (Soil/Water): Water Sample ID: Down A 
Level (Low/Med): — Date Received: 10/29/91 
Solids: ~ 

Concentration Units (mg/1 or mg/kg dry weight): me/1 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No.. 121473 

Matrix (Soil/Water): Water 
Level (Low/Med): ~ 
Solids: — 

Sample ID: Down B 
Date Received: 10/29/91 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. ANALYTE CONCENTRATION C M ' 

7429-90-5 Aluminum 0.11 U P 

7440-38-2 Arsenic 0.002 "— u H 

7440-41-7 Beryllium 0.001 ,— u F 

7440-43-9 Cadmium 0.005 u F 

7440-70-2 Calcium 83.7 P 

7440-47-3 Chromium 0.01 —•— u P 

7440-50-8 Copper 0.005 ' R~~" 
H F 

7439-89-6 Iron 0.54 f I/ P 

7439-92-1 Lead 0.001 F 

7439-95-4 Magnesium 75.0 — - P 

7439-96-5 Manganese 0.063 P 

7440-02-0 Nickel 0.02 • u F 

7440-09-7 Potassium 9.6 i P 

7782-49-2 Selenium 0.003 w^- u H 

7440-22-4 Silver 0.01 .—- u F 

7440-23-5 Sodium 29.9 —-
P 

7440-62-2 Vanadium 0.03 U F 

7440-66-6 Zinc 0.015 (J P 

Ammonium 0.12 — AP 

Bicarbonate 636 •— T 

Carbonate 0 T 

Chloride 30 T 

Fluoride 0.34 —'— ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 1.14 ACR 

Sulfate 42 ^— AM 

Total Phosphorus 0.24 OF MA 

pH 7.0 E 

Specific Conductance 1,030 - E 

Total Dissolved Solids 580 ^ G 

Turbidity Not required N 

UT 

HJHV 

Z) 

4$ 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. 

Matrix (Soil/Water): Water 
Level (Low/Med): — 
Solids: ~ 

Sample No. 121474 

Sample ID: Down C 
Date Received: 10/29/91 

Concentration Units (mg/1 or mg/kg dry weight): me/1 

CAS NO. ANALYTB CONCENTRATION C M 

7429-90-5 Aluminum 0.11 IA P 

7440-38-2 Arsenic 0.002 ' u H 

7440-41-7 Beryllium 0.001 u F 

7440-43-9 Cadmium 0.005 u F 

7440-70-2 Calcium 86.2 —— P 

7440-47-3 Chromium 0.01 u P 

7440-50-8 Copper 0.005 u F 

7439-89-6 Iron 0.59 u P 

7439-92-1 Lead 0.002 — F 

7439-954 Magnesium 78.7 P 

7439-96-5 Manganese 0.063 P 

7440-02-0 Nickel 0.02 , u F 

7440-09-7 Potassium 10.0 P 

778249-2 Selenium 0.003 u H 

7440-224 Silver 0.01 " u F 

7440-23-5 Sodium 31.1 P 

7440-62-2 Vanadium 0.03 u F 

7440-66-6 Zinc 0.008 - V P 

Ammonium 0.43 ' U. AP 

Bicarbonate 575 T 

Carbonate 0 T 

Chloride 25 T 

Fluoride 0.34 , ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 1.14 — ACR 

Sulfate 42 AM 

Total Phosphorus 0.22 MA 

PH 7.0 E 

Specific Conductance 1,020 E 

Total Dissolved Solids 546 G 

Turbidity Not required N 

U3-

4 */ 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No.. 121475 

Matrix (Soil/Water): Water 
Level (Low/Med): --
Solids: ~ 

Sample ID: Uo Near 
Date Received: 10/29/91 

Concentration Units (mg/1 or mg/kg dry weight): me/1 

CAS NO. ANALYTE CONCENTRATION C ' M 

7429-90-5 Aluminum 0.09 (A p 

7440-38-2 Arsenic 0.002 V H 

7440-41-7 Beryllium 0.001 -— u F 

744043-9 Cadmium 0.005 «== u F 

7440-70-2 Calcium 84.6 P 

744047-3 Chromium 0.01 u P 

7440-50-8 Copper 0.005 u F 

7439-89-6 Iron 0.93 P 

7439-92-1 Lead 0.001 •— 
* 

F 

7439-954 Magnesium 84.1 P 

7439-96-5 Manganese 0083 • P 

7440-02-0 Nickel 0.02 u F 

7440-09-7 Potassium 10.4 P 

778249-2 Selenium 0.003 1— u H 

7440-224 Silver 0.01 u F 

7440-23-5 Sodium 22.0 P 

7440-62-2 Vanadium 0.01 u F 

7440-66-6 Zinc 0.014 " (J P 

Ammonium 0.13 u AP 

Bicarbonate 648 T 

Carbonate 0 T 

Chloride 15 T 

Fluoride 0.31 —~ ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 0.65 ACR 

Sulfate 36 AM 

Total Phosphorus 0.13 — u MA 

pH 6.8 . E 

Specific Conductance 990 I E 

Total Dissolved Solids 546 G 

Turbidity Not required N 

(J 3~~ 

4 

.J 

u> 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121476 

Matrix (Soil/Water): Water 
Level (Low/Med): --
Solids: ^ 

Sample ID: Un Middle 
Date Received: 10/29/91 

Concentration Units (mg/1 or mg/kg dry weight): me/1 

CAS NO. ANALYTB CONCENTRATION c Q M 

7429-90-5 Aluminum 0.11 IA P 

7440-38-2 Arsenic 0.002 —'— U H 

7440-41-7 Beryllium 0.001 u F 

7440-43-9 Cadmium 0.005 u F 

7440-70-2 Calcium 79.8 P 

7440-47-3 Chromium 0.01 . *—— u P 

7440-50-8 Copper 0.005 u F 

7439-89-6 Iron 0.47 tf P 

7439-92-1 Lead 0.001 T— F 

7439-95-4 Magnesium 78.4 — P 

7439-96-5 Manganese 0.062 P 

744002-0 Nickel 0.02 — u F 

7440-09-7 Potassium 9.9 P 

7782-49-2 Selenium 0.003 V H 

7440-22-4 Silver 0.01 V F 

7440-23-5 Sodium 21.2 P 

7440-62-2 Vanadium 0.01 u F 

7440-66-6 Zinc 0.010 - U P 

Ammonium 0.37 —' a AP 

Bicarbonate 611 — T 

Carbonate 0 T 

Chloride 15 r" T 

Fluoride 0.31 1SE 

Hydroxide 0 T 

Nitrate/Nitrite as N 0.74 ^ 
• ACR 

Sulfate 30 AM 

Total Phosphorus 0.13 U MA 

pH 7.1 -—' B 

Specific Conductance 950 — E 

Total Dissolved Solids 498 G 

Turbidity Not required N 

V-
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121477 

Matrix (Soil/Water): Water 
Level (Low/Med): ~ 
Solids: ~ 

Sample ID: UP Far 
Date Received: 10/29/91 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. ANALYTE CONCENTRATION C Q M 

7429-90-5 Aluminum 0.07 ^ lA P 

7440-38-2 Arsenic 0.002 V H 

744041-7 Beryllium 0.001 —- V F 

7440-43-9 Cadmium 0.005 ~~~ u F 

7440-702 Calcium 77.6 P 

7440-47-3 Chromium 0.01 / ~~ V P 

744050-8 Copper 0.005 ' u F 

7439-89-6 Iron 0.43 U P 

7439-92-1 Lead 0.001 X F 

7439-95-4 Magnesium 75.5 • P 

7439-96-5 Manganese 0.058 P 

744002-0 Nickel 0.02 U F 

7440-09-7 Potassium 9.3 P 

7782-49-2 Selenium 0.003 ——' u H 

744022-4 Silver 0.01 u F 

744023-5 Sodium 20.7 r—-- P 

7440-62-2 Vanadium 0.01 " U F 

7440-66-6 Zinc 0.009 — P 

Ammonium 0.10 U AP 

Bicarbonate 617 T 

Carbonate 0 T 

Chloride 13 T 

Fluoride 0.31 ISE 

Hydroxide 0 M T 

Nitrate/Nitrite as N 0.73 ACR 

Sulfate 36 AM 

Total Phosphorus 0.10 4 MA 

PH 7.1 E 

Specific Conductance 933 <"* E 

Total Dissolved Solids 502 > G 

Turbidity Not required N 

O/JT 

>1/ 

cr 

V r 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121478 

Matrix (Soil/Water): Water 
Level (Low/Med): — 
Solids: ~ 

Sample ID: Doc 
Date Received: 10/29/91 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. ANALYTE CONCENTRATION C y : Q': ; ' ; M 

7429-90-5 Aluminum 0.08 (A P 

7440-38-2 Arsenic 0.002 V H 

7440-41-7 Beryllium 0.001 " u F 

7440-43-9 Cadmium 0.005 u F 

7440-70-2 Calcium 116 P 

7440-47-3 Chromium 0.01 * u P 

7440-50-8 Copper 0.005 * u F 

7439-89-6 Iron 8.34 P 

7439-92-1 Lead 0.001 F 

7439-95-4 Magnesium 133 • P 

7439-96-5 Manganese 0.298 P 

7440-02-0 Nickel 0.02 u F 

7440439-7 Potassium 14.1 P 

7782-49-2 Selenium u H 

7440-22-4 Silver 0.01 u F 

7440-23-5 Sodium 34.2 P 

7440-62-2 Vanadium 0.02 - - lA F 

7440-66-6 Zinc 0.009 A P 

Ammonium 0.60 ——- A AP 

Bicarbonate 496 T 

Carbonate 0 T 

Chloride 14 — T 

Fluoride 0.38 ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 030 u ACR 

Sulfate 30 ^— AM 

Total Phosphorus 037 ,—' u MA 

pH 6.0 E 

Specific Conductance 1310 E 

Total Dissolved Solids 812 " G 

Turbidity Not required N 

ill 

ZJ 

> w 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121479 

Matrix (Soil/Water): Water Sample ID: TW-32-RFK 
Level (Low/Med): - Date Received: 10/29/91 

Solids: ~ 

Concentration Units (mg/1 or mg/kg dry weight): mg/1 

CAS NO. ANALYTE CON C M 

7429-90-5 Total Aluminum 2.9 u P 

7440-38-2 Total Arsenic 0.002 —" u H 

7440-41-7 Total Beryllium 0.001 u F 

7440-43-9 Total Cadmium 0.005 —' u F 

7440-70-2 Total Calcium 129 r P 

744047-3 Total Chromium 0.04 P 

7440-50-8 Total Copper 0.007 F 

7439-89-6 Total Iron 22 t P 

7439-92-1 Total Lead 0.003 F 

7439-95-4 Total Magnesium 49.0 — P 

7439-96-5 Total Manganese 0.085 i P 

7440-02-0 Total Nickel 0.02 u F 

7440-09-7 Total Potassium 8.3 P 

778249-2 Total Selenium tOCTr^ u H 

7440-224 Total Silver 0.01 r—— u F 

7440-23-5 Total Sodium 89.3 _ ... P 

7440-62-2 Total Vanadium 4.69 .7 F 

7440-66-6 Total Zinc 0.008 u P 

Ammonium 5.7 AP 

Bicarbonate 987 T 

Carbonate 0 T 

Chloride 108 -— T 

Fluoride 0.25 --— ISE 

Hydroxide 0 T 

Nitrate/Nitrite as N 7.00 ACR 

Sulfate 108 AM 

Total Phosphorus 1.06 — MA 

pH 7.1 — E 

Specific Conductance 1,250 E 

Total Dissolved Solids 676 G 

Turbidity Not required N 
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APPENDIX S 

ATTACHMENT 2 

RADIOCHEMICAL DATA ASSESSMENT SUMMARIES - WATER SAMPLES 



RADIOCHEMICAL DATA ASSESSMENT SUMMARY 

PROJECT NO.. ̂ fb'llQI .2! / _ SITE 

LABORATORY SAMPLES/MATRIX ' 

SDG # ^ClQ-ZO-Ll 

DATA ASSESSMENT SUMMARY 

- . „ _ ^ 

1. HOLDING TIMES 

2. CALIBRATIONS 

3. BLANKS 

4. LCS 

5. DUPLICATE ANALYSIS 

6. MATRIX SPIKE 

7. SAMPLE VERIFICATION 

8. OTHER QC 

9. OVERALL ASSESSMENT 

ALPHA 
SCINT. 

O 

L.B. 
SCINT. 

0 

X. 

SPEC . 
FLUOR. 

O 

o XL 
v/* */A 

0 

JL 
0 «= Data had no problems/or qualified due to minor problems. 
M = Data qualified due to major problems. 
2 = Data unacceptable. 
X « Problems, but do not affect data. 

NOTES: 

0 

XL 
0 

0 

w 
J? 

N % 
o 

Validated by: 

Reviewed by: 

.Date: A=f 

.Date: 



SDG I ^0^70 I Project Wo. rft?)'//0/. 2 // 
Acceptable 

YES NO 

1. Holding Times 

Vft CS / / 5rLs/ 5 O / ,1 

C CO" AT <rz-rta/ij Crn̂ Ẑ, c 

2. Calibrations 

I/^r./Tcr/? r// dkJr/£ -£r,A*. a a, 

r^oU,(^h Zl I i e^b, /,// ^ fl y^r UZesrf 

(J-6*-, ft Q-^O {k.̂ CtfTts/' p£<j/ê  /_CS 
3. Blanks 

>̂CL̂ voU te-Sfvl-k iyO>4-t< Q'' -~for UcJu€ 

( j LSS t f  vc^ i  K \ctÂ fr iJ/U ft 1 

4. Laboratory Control Standard 

MC*T\ fir rj °>Q 1Z* c c^Mry lo't ^ ^ Q - O 

Q^CcJ1 Aid* ^VTI/, Step - 5 ^ 0  

^ 6 C.*f/cc/> L f)*/* 

5. Duplicate Analysis w— 

/ Is1 —v'w' f'N.) "^L L n { 12^<L S f 4q &cr c_ , 1^>cf-L 

Sjm &A(( A. A /» (t,.*:l\ 
°4 tLD 
6. Matrix Spike Analysis —— 

* A  

7. Sarrple Results Verification 

 ̂ M LSct fr gr/p /Vq 



I 

SDG *  ^ 0 4  Z O  "  2 » - \  Project No. f Jb !. ( 

Acceptable 
YES NO 

8. Other QC 

N{$ 

9. Field Duplicates 

10. Overall Assessment 

l-Unufi/i'£y ^rx?n.i I'<, lr>o U., (<-c 

m 



A 
Accu-Labs Research, Inc. •#< 

t4663 Table Mountain Drive 
1(303) 277-9514 

Golden, Colorado 80403-1650 
FAX (303) 277-9512 

KATHY SMIT 
CHEN-NORTHERN, INC. 
P.O. BOX 30615 
BILLINGS, MT 59107 

A N A L Y S I S  
DATE: 01/27/92 

R E P O R T  
PAGE 1 

Lab Job Number: 8734-40420-21 
Date Samples Received: 10/29/91 
Customer PO Number: PROJ# 913-1101 

These samples to be disposed of 30 days after the date of this report. 

AIR Designation - 8734-40420-21-1 8734-40420-21-2 8734-40420-21-3 8734-40420-21-4 
Sponsor Designation - LEDGER C FORMATION C EFFLUENT A EFFLUENT B 
Date Collected - 10/25/91 10/25/91 10/25/91 10/25/91 

Determinations in pCi/L unless noted 
S* Blank 

Gross Alpha - total O 2 ± 4 * 12 t 6 * 5 t 7 * 4 t 7* 
Radiun-226 - total i*0 -0.2 t 0.4 * LA 1.4 t 0.4 ' 0.0±0.3*CA. -0.2 t 0.4 • U. 
Radium- 228 - total cH -0.4t3.4»i6 0.8 t 0.7 * 0.1 * 0.9 * L4, 0.5 t 0.8 • 
Radon-222 - total /7--0 480 * 50 * 680 * 50 * 20 i 36 8 t 36 • U 
Uranium - total y- . 

(mg/L) <0.002 0.007 <0.002 <0.002 

H-fa 7-r 

(u u 

40420-12 



Accu-Labs Research, Inc. 

A N A L Y S I S  R E P O R T  
DATE: 01/27/92 PAGE 2 

Lab Job Number 8734-40420-21 

These samples to be disposed of 30 days after the date of this report. 

ALR Designation -
Sponsor Designation -
Date Collected -

8734-40420-21-5 
EFFLUENT C 

10/25/91 

8734-40420-21-6 
DOUN A 

10/25/91 

8734-40420-21-7 
DOWN B 

10/25/91 

8734-40420-21-8 
DOUN C 

10/25/91 
Determinations in pCi/L unless noted 

Gross Alpha - total 
Radiun-226 - total 
Radiun-228 - total 
Radon-222 - total 
Uranium - total 

(mg/L) 

12 t 8 * 
-0.1 t 0.4 * U 
0.5 1 1.0 • 
13 t 37 * a 

<0.002 

3 ± 5 * 
-0.1 t 0.3 * LA 
-0.2 ± 0.5 * U 
6 ± 37 * U 

<0.002 

2 ± 4 * 
-0.1 t 0.3 *LA 
0.2 t 0.6 *U 
-12 1 37 * u 

0.008 

4 t 5 • 
0.0 1 0.3 
-0.2 t 0.6 * H 

21 t 38 

<0-°02 Jfc? 

\^\ J 6 
V 

40420-12 



Accu-Labs Research, Inc. 

A N A L Y S I S  R E P O R T  
DATE: 01/27/92 PAGE 3 

Lab Job Number 8734-40420-21 

These samples to be disposed of 30 days after the date of this report. 

ALR Designation -
Sponsor Designation 
Date Collected -

8734*40420-21-9 
UP-NEAR 
10/25/91 

8734-40420-21-10 
UP-MIDDLE 
10/25/91 

8734-40420-21-
UP-FAR 
10/25/91 

11 _8734-40420-21-

10/25791 

12 

Determinations in pCi/l unless noted 

Gross Alpha - total 
Radium-226 - total 
Radiun-228 - total 
Radon-222 - total 
Uraniun - total 

Cmg/U 

6 * 5 * 
0.0 ± 0.3 
0.0 i 0.6 *U 
51 i 39 * 

<0.002 

6 i 5 * 
-0.2 i 0.3 * a 
-0.1 i 0.6 * H 

0 t 37 * L\ 

<0.002 

0 ± 4 * 
0.1 t 0.4 *LK 
0.3 i 0.6 * W 
19 ± 39 

<0.002 

0 t 1 • 
-0.1 i 0.3 *U. 
0.3 t 0.6 *i\ 
62 t 40 • 

<0.002 

40420-12 



Accu-Labs Research, Inc. 

A N A L Y S I S  R E P O R T  
DATE: 01/27/92 PAGE 4 

Lab Job Number 8734-40420-21 

These samples to be disposed of 30 days after the date of this report. 

ALR Designation -

Sponsor Designation 

Date Collected -

8734-40420-21-13 

TW-32-RFK 

10/26/91 

8734-40420-21-14 

TU-36-RFK 

10/26/91 

8734-40420-21-15 

EB-BEAKER 

10/26/91 

8734-40420-21-16 

EB-FILTER 

10/27/91 

Determinations in pCi/L unless noted 

Gross Alpha - dissolved 

Gross Alpha - total 

Radiun-226 - dissolved 

Radium-226 - total 

Radium-228 • dissolved 

Radium-228 - total 

Radon-222 - total 

Uranium - dissolved 

( m g / L )  

U r a n i u m  -  t o t a l  

( m g / L )  

0 t 6 • 

4 ± 7 • 

0.2 t 0.3 *id£ U 

0 . 1  t  0 . 3 * U  

o.2 ± o.8 yecu 

0.5 t 0.7 * 

420 t 50 * 

<0.002 

0.004 

2 t 8 * 

0.1 t 0.3 *IA 

-0.3 t 0.5 *U 
96 1 37 * 

1 i 1 * 2 i 1 • 

0.0 ± 0.4 * U -0.2 t 0.4 * 

<0.002 

0.3 i 0.5 *(J 

-20 t 33 •jbf 

<0.002 

0.6 t 0.5 * 

<0.002 

1/ 

40420-12 



Accu-Labs Research, Inc. 

A N A L Y S I S  R E P O R T  
DATE: 01/27/92 PAGE 5 

Lab Job Number 8734-40420-21 

These samples to be disposed of 30 days after the date of this report. 

ALR Designation -

Sponsor Designation -

Date Collected -

8734-40420-21-17 

TW-11-RFK 

10/27/91 

8734-40420-21-18 

TW-20-RFK 

10/27/91 

8734-40420-21-19 

TW-40-RFK 

10/27/91 

8734-40420-21-20 

TW-42-RFK 

10/27/91 

Determinations in pCi/L unless noted 

Gross Alpha - dissolved 

Gross Alpha • total 

Radiun-226 - dissolved 

Radiim-226 - total 

Radium-228 - dissolved 

Radium-228 - total 

Radon-222 - total 

Uraniim - dissolved 

(mg/L) 

Uranium - total 

(mg / L )  

6 i 10 • 

0.2 t 0.3 *Li 

0.2 t 0.5 *U 

790 t 50 * 

3 t 9 * 

-0.1 t 0.3 *(> 

0.3 s O.i'tl 

40 * 30 • 

<0.002 0.003 

-3 t 15 * $y± is * 

0.7 t0.3'«. 

0.1 t 0.3 *U 

0.5 i 0.7 * 

0.5 t 0.5 * 

160 t 30 * 

0.002 

0.009 

2 t 10 * 
1 t 9 • 

0.8 t 0.3 * 4C. 

0.2 t 0.3 *U 
0.0 i 0.8 •£<. 

0.2 t 0.6 * U 
120 t 30 • 

<0.002 

<0.002 

40420-12 



Accu-Labs Research, Inc. 

A N A L Y S I S  R E P O R T  
DATE: 01/27/92 PAGE 6 

Lab Job Number 8734-40420-21 

These samples to be disposed of 30 days after the date of this report. 

ALR Designation • 

Sponsor Designation -

Date Collected -

8734-40420-21-21 

FB-06-RFK 

10/27/91 

Determinations in pCi/L unless noted 

Gross Alpha - total 

Radium-226 - total 

Radiu.m-228 - total 

Radon-222 - total 

Uraniisn - total 

(mg/L) 

0 t 1 * 
-0.1 * 0.5 * U 

-0.1 i 0.5 * U 

21 t SO^fe^^v/. _ 

<0.002 4!7 

Z-

* Variability of the radioactive disintegration process (counting error) at the 95% confidence level, 1.96e. 

Bud Summers" 
Radiochemistry Supervisor 

BS/ep_ 

40420-12 



PROJECT NO.. 

LABORATORY 

RADIOCHEMICAL DATA ASSESSMENT SUMMARY 

^ //£ / *Q,// SITE 

SAMPLES/MATRIX 

SDG # 4 DS-'i 0 ~ £ 

77o-A?: 7W-2*. TW-9j 

/=kv^ n«/-T<y 

O = Data had no problems/or qualified due to minor'problems. 
M = Data qualified due to major problems. 
Z = Data unacceptable. 
X « Problems, but do not affect data. 

DATA ASSESSMENT SUMMARY 

ALPHA 
SCINT. 

L.B. GAMMA 
SCINT. SPEC. J 

FLUOR. 

1. HOLDING TIMES O C5 / <3 

2. CALIBRATIONS & to I CD 

3. BLANKS 0 ^ L e, 

4. LCS ft 6 Ly (D 

5. DUPLICATE ANALYSIS O 0 O 

6. MATRIX SPIKE ^fc\ ^/A / 
7. SAMPLE VERIFICATION to o / CD 

8 .  OTHER QC % / M/ 
tod 

9. OVERALL ASSESSMENT c o / O 

NOTES: 

Validated by: 

Reviewed by: 

Date: £ fc/W 

Date: -Z-A'/rZ 



» 

$DG # Z].QZIZ?&- £? Project No. / 

Acceptable 
YES NO 

]. Holding Times - ^ 

n̂Ai AA Ax Z/, „ T,r . 

2. Calibrations ........ ^ 

—A /£>.. fc s fv t-^L C(,^Si A-

GL;/S, / Z S > 2 I.2- . Q&9i +-,£ 3 3̂  

3. Blanks 

fi\w\\{-Y BUnW jp»Mi—Mr. Imp <; /.CC c-v 

—hl<Vf/r fa<?U (h 1.ZiU\ (A" , 

4. Laboratory Control Standard / 

] icn (r( / ~) C C ^ At,///, /->? Z'twXCX ^/A,,/r 

ZZA £,0 - / s' 0r/,y /L "fed. ZftflOLCty^ Ŝ sr/AZf-Sr 

2cf-eJ *>,--/? J?„2-2f* z'*%i?0<I06 79J?a 2fJ.7% 

5. Duplicate Analysis ~^Z 

SZ-cc^AiAt Dec£r. ^/O, //; 

6. Matrix Spike Analysis 

fciiA 

7. Sample Results Verification - ^ 

W'f^O S *•—<?b /?<4 -frrsz. ~r/„ J. . 

Z-C AfvP- y K^H t-n^o<2-S. 



SDG # 6̂ Hi 0- 6? Project No. / 5 - // fi f *-̂ 11 f 
Acceptable 

YES NO 

8. Other QC 

t%L 

9. Field Duplicates 

10. Overall Assessment ^ 

I rc<2u*L(\£f -fon^, I s fa? RL.£c 



A 
Accu-Labs Research, Inc. 
4663 Table Mountain Drive 

103)277-9514 

Golden. Colorado 80403-1650 

FAX (303) 277-9512 

A N A L Y S I S  
DATE: 12/17/91 

R E P O R T  
PAGE 1 

DEBBIE GRIMM 
CHEN-NORTHERN, INC. 
P.O. BOX 30615 
BILLINGS, MT 59107 

Lab Job Number: 8734-40296-6 
Date Samples Received: 10/21/91 
Customer PO Number: PROJECT #913-1101 

These samples to be disposed of 30 days after the date of this report. 

AIR Designation -

Sponsor Designation 

Date Collected -

8734-40296-6-1 

TU-28-RFK 

10/17/91 

8734-40296-6-2 

TU-29-RFK 

10/17/91 

8734-40296-6-3 

TW-9-RFK 

10/17/91 

8734-40296-6-4 

Determinations in pCi/l unless noted 

5"X F$\a*.£Z 

Gross Alpha • total 

Radium-226 - total 

Radium-228 - total 

Radon-222 - total 

Uranium - total 

(mg/L) 

/- 2 
/<<* 

/.£> 
4 t 6 • 

-0.4 * 0.6 * M 

-0.1 i 0.6 * U 
280 t 40 * 

0.002 

-2 t 5 * 

0.0 i 0.6 * U 
-0.1 ± 0.5 *U 

330 t 40 * 

<0.002 

1 t 9 » 01 
-0.5 t 0.6 *U 
0.1 t 0.6 *U 
18 t 33 

<0.002 

1 t  io  * u 
-0.3 t 0.5 * U 
0.0 t 0.6 * 

120 t 30 * 

<0.002 

ALR Designation - 8734-40296-6-5 8734-40296-6-6 

Sponsor Designation - FB-03-RFK TU-34-RFK 

Date Collected - 10/17/91 10/17/91 

Gross Alpha - total 0 ± 1 * CA 4 ± 6 • 

Radium-226 - total -0.2 t 0.5 * U -0.2 t0.6'U 

Radium-228 - total 0.3 t 0.5 * U 0.5 t 0.6 *U 

Radon-222 - total 51 ± 32 * 86 ± 33 * 

Uranium - total 

(mg/L) 0.002 <0.002 

* Variability of the radioactive disintegration process (counting error) at the 95% confidence level, 1.96d. 

By: 
Buu Summers )£3-c j L| 

Radiochemistry Supervisor 

Bs/6f^ 

0296-12 



RADIOCHEMICAL DATA ASSESSMENT SUMMARY 

PROJECT NO. <3 I?)-I \Ol-.2-lt SITE 

LABORATORY A L, R. SAMPLES/MATRIX 'tVa 1<S~ 

&lL &/L Ak>'$ . -yUj'W 
SDG # 4-0442- -S" 

DATA ASSESSMENT SUMMARY 

ALPHA 
SCINT. 

L.B. 
SCINT. 

1. HOLDING TIMES O O 

2. CALIBRATIONS O O 

3. BLANKS 0 0 

4. LCS 0 O 

5. DUPLICATE ANALYSIS ft O 

6. MATRIX SPIKE IN/A 

7. SAMPLE VERIFICATION o O 
8. OTHER QC tof/r? 

9. OVERALL ASSESSMENT 0 o 

MA 
c. 

\ L 
i/W 

0 = Data had no problems/or qualified due to minor problems, 
M = Data qualified due to major problems. 
Z » Data unacceptable. 
X « Problems, but do not affect data. 

FLUOR. 

O 

0 

O 

J2_ 

^4 

__o 

0 

NOTES: 

Validated by: Date r  

Reviewed by: Qate: 



SDG I tsWYZ - S project Wo. 21/ 

Acceptable 
YES NO 

1. Holding Times 

(A ft C-f f /-•; <rj ^ & rr^ L 

2. Calibrations - - ... 

\)(.r<fi^O tytcf <*-<$ (Jrf'Jrc ru'ffL 

\J « —\Kfy *£-cP \rr f\aU;t<4  ̂ A. 1Hs*c<. <y_ 

3. Blanks —-

SC( \ \ r, f< Aj—r f  <r,  J  / - (<?  c^> r /~ j  

-LI -FERN )̂CI (<AC 

e . 

4. Laboratory Control Standard 

\J CfA {/('>.) 3 A/l wp(A fr'V Uj> <-f{. /V> fio-| 
£* CcJ) n ?. Cr -g 7 ̂  

5. Duplicate Analysis u-—' 

ZZC/C-c./Q ĉ/yf, s/S'/ £Pn 

ur.f-Lni j- 1r>y~ 

6. Matrix Spike Analysis 

tLU 

7. Sample Results Verification 

\J^ ' F(~CO ALE T~RO?7CCJ'T/3-I<JY—^ L2?/LS2CRT2-SZ 



SDG « W/t/?- <T" Proiprt No. ^ / "*) ' f f 0 I .J I | 

-w Acceptable 
A YES NO 

8. Other QC 

9. Field Duplicates 

hj/rt 

10. Overall Assessment t 

— f /_s ^ fc^ L r 



A 
Accu-Labs Research, Inc. 
4663 Table Mountain Drive 

) 277*9514 ^^3 
Golden. Colorado 80403-1650 

FAX (303) 277-9512 

A N A L Y S I S  
DATE: 01/08/92 

R E P O R T  
PAGE 1 

KATHY SMIT 
CHEN-NORTHERN, INC. 
P.O. BOX 30615 
BILLINGS, MT 59107 

Lab Job Number: 8734-40442-5 
Date Samples Received: 10/30/91 
Customer PO Number: PROJ# 913-1101 

These samples to be disposed of 30 days after the date of this report. 

ALR Designation -

Sponsor Designation -

Date Collected -

8734-40442-5-1 

KELLY A 

10/28/91 

8734-40442-5-2 

KELLY 8 

10/28/91 

8734-40442-5-3 

PW-3-RFK-R 

10/29/91 

8734-40442-5-4 

TW-41-RFK 

10/29/91 

Determinations in pCi/L unless noted 

fry 
Gross Alpha - total 

Radium-226 - total 

Radium-228 - total 

Radon-222 - total 

Uranium - total 

(mg/L) 

0. 7" 
o < 3 

5 t 4 * 
0.0 ± 0 .2  *  U 

0.7 ± 0.6 * 

22 t 27 yjf 

<0.002 

3 i 4 * 

0 .1  t 0 .2  

0.4 t 0.5 

22 t 28 

<0.002 

270 t 30 » 

11 t 8 * 
0.0 t 0.2 

0.1 t 0.8 * U 
300 t 30 * 

<0.002 

ALR Designation - 8734-40442-5-5 

Sponsor Designation - TU-43-CCY 

Date Collected - 10/28/91 

Gross Alpha - dissolved 10 i 15 * 

Gross Alpha - total 970 t 170 * 

Radiun-226 - dissolved 1.3 ± 0.3 * 

Radium-226 - total 21 • 1 * 

Radium-228 - dissolved 1.0 t 0.6 * 

Radium-228 - total 2.6 i 1.1 * 

Radon-222 - total 84 t 31 * 

Uranium - dissolved 

(mg/L) <0.002 

Uranium - total 

(mg/L) 0.030 

By: 

* Variability of the radioactive disintegration process (counting error) at the 95% confidence level, 1.96<r. 

157^ Bud Summers 
Radiochemistry Supervisor 

BS/ep ̂  

40442-12 



RADIOCHEMICAL DATA ASSESSMENT SUMMARY 

PROJECT NO. RS'S- 1101 ,/f SITE 

LABORATORY A AFC- SAMPLES/MATRIX (JJOM 

SDG # 404G4- I 

DATA ASSESSMENT SUMMARY 

ALPHA L.B. 
SCINT. SCINT. 

1. HOLDING TIMES O 6 

2. CALIBRATIONS O 6 

3. BLANKS O b 

4. LCS O O 

5. DUPLICATE ANALYSIS 0 6 

6. MATRIX SPIKE «/> 
7. SAMPLE VERIFICATION o 0 

£. OTHER QC % 
9. OVERALL ASSESSMENT o 0 

0 = Data had no problems/or qualified due to minor problems, 
M * Data qualified due to major problems. 
2 = Data unacceptable. 
X « Problems, but do not affect data. 

NOTES: 

Validated by: Date: 

Reviewed by: Date: z/2'/?Z. 



sos t <{04(t>4 -1 Project No. Ql*rJfOI. 211 

Acceptable 
YES NO 

1. Holding Times - -

—/V< £,&*,/)(* 1?(L U4V'O<L 

CL eUccf  ̂ tfaafc/7c rJ) LUCHSK 

2. Calibrations ....... ^ 

\)^p tr /{) sJjd Rla^L:r 

rV tv rtt\ C i\ A C, 1 V|̂  \ -t-c 

3. Blanks 

T> 
fC%(A f/$ Xv~ i ^ /, c c 

^ jfllforv jc- U(Si.[ f t S t U \ f~£ t A (5 L / f . LIZ*2R 

4. Laboratory Control Standard 

^ —^cf -<-/°(n />/? Ct'~r ft, 7,.. /,^,Pr 

—^"f Vs.rcJ? 2°3y^^<roc)^ 

5. Djplicate Analysis 

— Pa 

6. Matrix Spike Analysis -

N / A-

7. Sa-r.ple Results Verification 

\Jevrv-fIUTO V^pcv^j, Piwf4 U& | UAJL. 
\Lo^ beJ^c J fi C Ci^p/-a^LIp 



SM « q-04(e4-( Project No. "TV 3~/Affil I 

Acceptable 
YES NO 

8. Other QC 

M/A . 

9. Field Duplicates -

tU 

10. Overall Assessment — 

-J—( V 



Accu-Labs Research, Inc. 

m 
663 Table Mountain Drive Golden, Colorado 80403-1650 
03)277-9514 FAX (303) 277-9512 

A N A L Y S I S  R E P O R T  
DATE: 12/18/91 PAGE 1 

KATHY SMIT 
CHEN-NORTHERN, INC. 
P.O. BOX 30615 
BILLINGS, MT 59107 

Lab Job Number: 8734-40464-1 
Date Samples Received: 10/31/91 
Customer PO Number: PROJ# 913-1101 

These samples to be disposed of 30 days after the date of this report. 

ALU Designation • 

Sponsor Designation -

Date Collected -

8734-40464-1-1 

EB-SP00N 
10/29/91 

Determinations in pCi/L unless noted 

5V g/aJsL 
Gross Alpha - total — - — 

Radium-226 - total © -2. 

Radium-228 - total /- 0 
Uranium • total 

(mg/l) 

9 x 2 • 
0.2 i 0.2 * LA-
-0.6 t 0.6 • lA 

<0.002 

* Variability of the radioactive disintegration process (counting error) at the 95X confidence level, 1.96o. 

Bud Summers 
Radiochemistry Supervisor 

BS/dh 

40464-12 



RADIOCHEMICAL DATA ASSESSMENT SUMMARY 

PROJECT NO. f / fO I ,Z// SITE 

LABORATORY A SAMPLES/MATRIX j 

710-29. TUM2., J f V* J 
SDG # 4-QTk/-?V-

DATA ASSESSMENT SUMMARY 

ALPHA 
SCINT. 

L.B. GAMMA FLUOR. 
SCINT. SPEC. 

1. HOLDING TIMES O 0 O 
2. CALIBRATIONS h & 

\ 
o 

3. BLANKS O D 0 
4. LCS 0 d o 
5. DUPLICATE ANALYSIS o d o 
6. MATRIX SPIKE P/ft A>/A r̂ //) 
7. SAMPLE VERIFICATION 0 C o 

8. OTHER QC Y" r1//) "fa 

9. OVERALL ASSESSMENT 0 —CL„ O 

0 = Data had no problems/or qualified due to minor problems. 
M = Data qualified due to major problems. 
Z = Data unacceptable. 
X - Problems, but do not affect data. 

NOTES: 

Validated by: t (ft*'<<•<• — Date: /r/4^ 

Reviewed by: <^^JP^^^yyyy^ • ^2//?/^ 



SDG # Project No. -//^ /»> "7 // 

Acceptable 
YES NO 

1. Holding Times -

pr<lSPr^^ —, ho Lt,*^j s>e*Jipbb(, 

2. Calibrations 

\J(L-r>f,>n u-*>— ~ T V m ^  V / i / „ « ^ 

/)-\phfr a«cy §u1rt~- ^ /r „'f/m fi> //^ /yc^ 

L £• 6tf h ̂ S1 /fi<^ 
3. Blanks —-*" 

Kcr->i^gjr^Y </2n</?h r«r/s./tr zw/2^ r/b" 

a7 u<i (-<{((..-,i—/p/^—\Wui (^c<r ,CV 

/ ft L^/c /?/ iû /s 
4. Laboratory Control Standard ; . 

ru ?—-J&/J /.cs // £~c / , ̂ 
0 (-X0 ?Q x too ~ 

5. Duplicate Analysis 1———~ 

^ ̂ <̂ c}/7)/c1- k k —j/istf'6 s/.4 ^ ?/)*?/> 

—frf P-? f) • 

6. Matrix Spike Analysis 

r*/* 

7. Sample Results Verification y 

^ -4vzxn^.:>kvi ^/? KUsvA* 



SDG * ^0 33 <T~0> Project No. *?/3 

8. Other QC 

Acceptable 
YES NO 

/ 

m. 

9. Field Duplicates y 

c£± 

10. Overall Assessment - ^ 

i rtfi\Ac< (;fy tO) 



A 
Accu-Labs Research, Inc. 

•
p663 Table Mountain Drive Golden. Colorado 80403-1650 
(303)277-9514 FAX (303) 277-9512 

A N A L Y S I S  R E P O R T  
DATE: 12/18/91 PAGE 1 

DEBBIE GRIMM 
CHEN-NORTHERN, INC. 
P.O. BOX 30615 
BILLINGS, MT 59107 

Lab Job Number: 8734-40335-6 
Date Samples Received: 10/23/91 
Customer PO Number: PROJ# 913-1101 

These samples to be disposed of 30 days after the date of this report. 

AIR Designation - 8734-40335-6-1 8734-40335-6-2 8734-40335-6-3 8734-40335-6-4 

Sponsor Designation • TU-39-RFK TW-12-RFK TW-35-RFK TW-45-RFK 

Date Collected • 10/21/91 10/21/91 10/21/91 10/21/91 

Determinations in pCi/L unless noted 

5"X" 

Gross Alpha • total /- 3 -1 ± 11 *u 9 1 14 * -5 i 11 * 3 t 5 • 
Radiun-226 • total a.ji 0.0 ± 0.3 *U 0.0 ± 0.2 *U 0.1 t 0.2 -0.1 i 0.2 * U 
Radiun-228 - total /-0 0.0 i 0.5 *W -0.3 ± 0.4 *U. 0.1 ± 0.6 * U 0.1 t 0.5 • 

Radon-222 - total 99 t 25 * 240 t 30 * 290 ± 30 * 59 t 24 • 

Uranium • total 

(mg/L) 
— ' 

<0.002 <0.002 0.004 <0.002 

1 
ALR Designation - 8734-40335-6-5 8734-40335-6-6 

Sponsor Designation * TU-10-RFK TU-37-RFK 

Date Collected - 10/21/91 10/21/91 

Gross Alpha - total 

Radium-226 - total 

Radium-228 - total 

Radon-222 • total 

Uranium - total 

(mg/L) 

4 t 6 * 
0.0 t 0.4 

1.3 t 0.6 • 
540 t 30 * 

<0.002 

3 l 8 * 

0.2 t 0.3 * 

0.2 t 0.6 *M 

680 t 40 * 

<0.002 

* Variability of the radioactive disintegration process (counting error) at the 95X confidence level, 1.96o. 

Bud Summers 
Radiochemistry Supervisor 

BS/ep 

40335-12 



RADIOCHEMICAL DATA ASSESSMENT SUMMARY 

PROJECT NO. //Q f * ? SITE 

LABORATORY . SAMPLES/MATRIX 

SDG # 4ozo& -7 

DATA ASSESSMENT SUMMARY 

ZAH>/: 7U/-IQ 

-7W-! 3 . P. TU>-ir~ 

1. HOLDING TIMES 

2. CALIBRATIONS 

3. BLANKS 

4. LCS 

5. DUPLICATE ANALYSIS 

6. MATRIX SPIKE 

7. SAMPLE VERIFICATION 

8. OTHER QC 

9. OVERALL ASSESSMENT 

ALPHA 
SCINT. 

0 

L.B. 
SCINT. 

GAMMA 
\SPEC 

0 = Data had no problems/or qualified due to minor problems, 
M = Data qualified due to major problems. 
Z = Data unacceptable. 
X « Problems, but do not affect data. 

FLUOR. 

0 

o 
0 xP 6 

6 0 V O 

0 o A c 

o o / \ o 

^7/v x \ HA 

* 
o 

^ / a  Ha 

0 r >  !  

fM, 

* 

NOTES 

Validated by: 

Reviewed by: 

.PasV*-Q~~V Date : i / i h  
.Date: 



SDG # ^6 *^> OS Project No. WZ-//6/. 2// 

Acceptable 
YES^ NO 

1. Holding Times — 

kl-fidy 

Hi ,h C& /&/(??/̂ //C 

2. Calibrations 

//^ r [}-,) 

 ̂<^X~  ̂6 ^C? u ( A r-/̂ C /<£, /r 

3. Blanks 

faautUt fy fUsufh /o'rfft ''!/" fkr-

£* r, J, ^ 

4. Laboratory Control Standard "— 

y/r 
9)^"/ ?X'y I7- RlZtcJ' /}//p/^i 2 2 / (CO ~ fC ^ 

5. Duplicate Analysis £^-~" 

~V ̂  0 /A Sr / /{s .s^Sl/,/ f\! r fi //; //,„ s /c 

f h 

6. Matrix Spike Analysis 

//} 

7. Sample Results Verification 

—(&- 'yt-jf b 0 c,'(fc ^fyr.4 c%i ~7 

& 2/Zp ̂  



SDG » ^°8^- 3 Project Wo. t f tS ' f in /  .  7 // 

Acceptable 
YES NO 

8. Other QC 

4lU- c. 

9. Field Duplicates 

t-t C C(_£ fcZ/ /P//?//*• 
<ri /ZPDfjU-,4 ' 

10. Overall Assessment 

K^(Ui(}fY Ve/ZiM f rS J&r jnl^TiTs 



A 
Accu-Labs Research, Inc. 

^^^•663 Table Mountain Drive Golden, Colorado 80403-1650 
^^(303)277-9514 FAX (303) 277-9512 

A N A L Y S I S  
DATE: 01/16/92 

R E P O R T  
PAGE 1 

DEBBIE GRIMM 
CHEN-NORTHERN, INC. 
P.O. BOX 30615 
BILLINGS, MT 59107 

Lab Job Number: 8734-40308-9 
Date Samples Received: 10/22/91 
Customer PO Number: PROJECT #913-1101 

These samples to be disposed of 30 days after the date of this report. 

ALR Designation -

Sponsor Designation 

Date Collected -

8734-40308-9-1 

TW-30-CCR 

10/18/91 

8734-40308-9-2 

EB-01-CCR 

10/18/91 

8734-40308-9-3 

TW-26-RFK 

10/20/91 

8734-40308-9-4 

TW-13-RFK 

10/20/91 

Determinations in pCi/L unless noted 

Gross Alpha - dissolved 

Gross Alpha - total 

Radium-226 - dissolved 

Radium-226 - total 

Radiun-228 - dissolved 

0-S 

0. 5" 

A/ 

12 ± a * 

11 1 8 * 

0.0 * 0.2 * U-
0.1 ± 0.2 * C-4 

0.2 i 0.5 • 

1 ± 1 * 

0.0 i 0.2 * LA. 

6 1 6 * 

0.4 * 0.2 * 

8 ± 4 • 

0.1 t0.2«U 

R 

•

» 
u 

Radium-223 - total 

adon-222 - total 

Uranium - dissolved 

(mg/L) 

Uranium - total 

(mg/L) 

-0.2 t 0.5 • U-

55 l 18 * 

<0.002 

<0.002 

0.0 ± 0.5 * u. 

13 ± 17 * U-

0.005 

-0.1 t 0.6 *U. 
94 t 20 * 

<0.002 

0.6 t 0.7 "U-

380 t 30 • 

<0.002 

ALR Designation -

Sponsor Designation 

Date Collected -

8734-40308-9-5 

TW-26-RFK-D 

10/20/91 

8734-40308-9-6 

TU-15-RFK 

10/20/91 

8734-40308-9-7 

HOOPER 

10/20/91 

8734-40308-9-8 

TU-44-RFK 

10/20/91 

Gross Alpha - dissolved 

Gross Alpha - total 

Radiun-226 - dissolved 

Radium-226 - total 

Radium-228 - dissolved 

Radiun-228 - total 

Radon-222 - total 

Uranium - dissolved 

(mg/L) 

Uranium - total 

(mg/L) 

12 ± 7 * 

0.5 t 0.3 * U 

0.1 i 0.7 *U-

92 t 20 * 

<0.002 

7 ± 3 * 

0.0 t 0.2 *U 

0.4 i 0.7 * tA. 
520 t 30 * 

<0.002 

8 1 7 * 

0.0 t 0.3 * U 

0.1 t 0.5 *U-

43 ± 19 * 

<0.002 

6 t 6 • 
79 t 20 * 

0.0 t 0.2 •«-
0.4 1 0.2 

•0.1 t 0.7 * 

0.1 ± 0.5 * uC 

77 t 24 * 

<0.002 

<0.002 

40308-12 



Accu-Labs Research, Inc. 

A N A L Y S I S  R E P O R T  
DATE: 01/16/92 PAGE 2 
Lab Job Number 8734-40308-9 

These samples to be disposed of 30 days after the date of this report. 

ALR Designation -

Sponsor Designation -

Date Collected -

8734-40308-9-9 

FB-04-RFK 

10/20/91 

Determinations in pCi/L unless noted 

Gross Alpha - total 

Radiitn-226 - total 

Radium-228 - total 

Radon-222 - total 

Uraniun - total 

(mg/L) 

1 1 1 *  
0.0 t 0.3 * y\ 

-0.2 t 0.5 *U-

28 ± 22 * 

<0.002 

* Variability of the radioactive disintegration process (counting error) at the 95X confidence level, 1.96o. 

Bud'^Summers 
Radiochemistry Supervisor 

BS/ep ' 



RADIOCHEMICAL DATA ASSESSMENT SUMMARY 

PROJECT NO. 9/^-/to/ .0-/! SITE 
LABORATORY A LFL 

SDG 

1. HOLDING TIMES 

2. CALIBRATIONS 

3. BLANKS 

4. LCS 

5. DUPLICATE ANALYSIS 

6. MATRIX SPIKE 

7. SAMPLE VERIFICATION 

8. OTHER QC 

9. OVERALL ASSESSMENT 

, SAMPLES/MATRIX ' 

MDVIA*0» &. 

f i(Jrt^Lrc , ^ 7W-. 
DATA ASSESSMENT SUMMARY 

ALPHA L.B. 
SCINT. SCINT. 

0 O 

& 

O O 

o o 

° o 

0 e 

o o 

% .  fcx, 

0 o 

M = Data qualified due to major problems, 
Z • Data unacceptable. 
X « Problems, but do not affect data. 

NOTES: 



SOG # 4o3- & <r Project No._ 

Acceptable 
YES NO 

1. Holding Times ><C 

Id"7J / y  ^ ^  <-/•/ 

(-GASS PaJc^ clc^L* //V CcC 
/ ( / < J t L  S" 

2. Calibrations -- v— >*-

-[ki-tfrin ) ^M //Srfy i 

fy^J-a. 

3. Blanks 

IZe-aUG l iv ( y — 1 2 i / J ,  f - J  cs 

SLjtL 'MLL ftlanJc l/'s-t /l̂ C ss; 7 A// 
it. rr t /r ^ 

-U- A UalHf&/L 

4. Laboratory Control Standard ^ 

2^—£L—AA—c_& >/£ 
2&iuU,e(x 5 5 <n* /? /t< $- /2L.c gJ?  ̂RL Ai/?L* /̂ j^Arc ~^7 

^/c-f $ f (CD -£ 

5. Duplicate Analysis /C^ 

C2 LLC fr/y < ft r.d, r 7 H 'r^, £? j> > ZO f? 

6. Matrix Spike Analysis 

m/A 

7. Sample Results Verification -

—\)<^r<(t<-cl Rr S<I /-^ 2 c + r-Lc^j P^d, 



SDG # Project No. 

8. Other QC 

Acceptable 
YES NO 

9. Field Duplicates -

—HA 

10. Overall Assessment 

II QiinftC-f jh/^/r r 

— & Oja* I<Cy jo~&i H /V /tel. Zt pLŝ -L 

Cififf /j/oV 



Accu-Labs Research, Inc. 
3 Table Mountain Drive 

13) 277-9514 

Golden. Colorado 80403-1650 
FAX (303) 277-9512 

A N A L Y S I S  
DATE: 12/09/91 

R E P O R T  
PAGE 1 

DEBBIE GRIMM 
CHEN-NORTHERN, INC. 
P.O. BOX 30615 
BILLINGS, MT 59107 

Lab Job Number: 8734-40265-11 
Date Samples Received: 10/18/91 
Customer PO Number: (none) 

These samples to be disposed of 30 days after the date of this report. 

AIR Designation -

Sponsor Designation 

Comments -

Date Collected -

8734-40265-11-1 8734-40265-11-2 8734-40265-11-3 8734-40265-11-4 

PU-1-RFK PU-2-RFK PU-3-RFK PW-4-RFK 

2-20 ML VIALS BROKEN 

10/16/91 10/16/91 10/15/91 10/16/91 

Determinations in pCi/L unless noted 

Gross Alpha - total 

Radiun-226 - total 

Radiun-228 - total 

Radon-222 - total 

Uranium - total 

Cmg/L) 

3^> 
/. ? 

d)- 3 

/ * - ' /  

ALR Designation -

Sponsor Designation 

Comments -

Date Collected -

•2 l 6 ' W 
-0.2 t 0.6 *iA 

0.0 i 0.4 'U 

340 t 30 O7"* 

<0.002 

0 t 6 * 

-0.4 t 0.6 * LA 
-0.3 t 0.6 • U 

340 i 30 * J* 

0.002 

8734-40265-11-6 

CALF SPRING 

8734-40265-11-5 

FB-4-RFK 

SUBSTITUTED FB-1-RFK 

10/16/91 10/16/91 

0 ± 6 * 
-0.4 ± 0.5 * ̂  

-0.1 i 0.6 • Li 

<0.002 

8734-40265-11-7 

MORMON 8 

1 ± 6 * (J 
-0.5 ± 0.6 *<-4 

-0.3 t 0.5 * U 

260 t 30 * C7~ 

0.002 

8734-40265-11-8 

MORMON C 

10/16/91 10/16/91 

Gross Alpha - total 

Radium-226 - total 

Radium-228 - total 

Radon-222 - total 

Uranium - total 

(mg/L) 

O i l *  4 1  

-0. 3  t  0 . 6  * I A  

0.2 t 0.5 • U 

34 t 23 

<0.002 

-1 t 6 * U 

-0.1 t 0.6 * Cd 
-0.2 ± 0.5 * LA 

240 ± 30 

0.004 

1 i 8 ' ^  

-0.4 t 0.6 * 

-0.3 t 0.5 *(A 

330 l 30 

<0.002 

0 t 7 

-0.5 t 0.6 * H 

-0.1 ± 0.4 * 64 

250 1 30 * 

<0.002 

40265-12 



Accu-Labs Research, Inc. 

A N A L Y S I S  R E P O R T  
DATE: 12/09/91 PAGE 2 

Lab Job Number 8734-40265-11 

These samples to be disposed of 30 days after the date of this report. 

ALR Designation -

Sponsor Designation -

Comments -

Pate Collected -

8734-40265-11-9 

HOMESTEAD 

10/17/91 

8734-40265-11-10 

TU-2-RFK 

10/17/91 

8734-40265-11-11 

FB-02-RFK 

10/17/91 

Determinations in pCi/L unless noted 

Gross Alpha - total 

Radium-226 - total 

Radiun-228 - total 

Radon-222 - total 

Uraniun - total 

(mg/L) 

6 ± 8 * 
-0.4 x 0.6 

0 . 0  t 0 . 5 ' W  

140 t  20 * _3" 

<0.002 

1 i 6 * ^ 
-0.5 x 0.7 * IA 
0.0 t  0.5 »l^ 

160 x 20 * 

<0.002 

0 x 
-0.5 i  

-0.4 x 
-12 ± 

1 • LA 
0.5 *(A 
0.4 • LA 
19 * LA 

<0.002 

* Variability of the radioactive disintegration process (counting error) at the 95% confidence level, 1.96o. 

40265-12 



RADIOCHEMICAL DATA ASSESSMENT SUMMARY 

PROJECT NO. 9/V//#/, 7,// SITE 

LABORATORY L/<L SAMPLES/MATRIX C<J£o£eLr-

SDG # 771+eAj 

/*/*#. rf/uA 

DATA ASSESSMENT SUMMARY 

ALPHA 
SCINT. 

L.B. 
SCINT. 

GAMMA 
/SPEC. 

FLUOR. 

1. HOLDING TIMES A 0 . O 

2. CALIBRATIONS O O O 

3. BLANKS O O \ A 

4. LCS 0 0 \ A 

5. DUPLICATE ANALYSIS 0 n \ O 

6. MATRIX SPIKE n/A V/A \ 
fa 

7. SAMPLE VERIFICATION 0 0 \ 0 

8. OTHER QC ^CL \ */a. 

9. OVERALL ASSESSMENT 0 A \ 0 

0 = Data had no problems/or qualified due to minor problems. 
M = Data qualified due to major problems. 
Z = Data unacceptable. 
X *= Problems, but do not affect data. 

NOTES: ' 

S/JCptlA / /^^L- /2ju Cc~L*̂ h-cft 1 

Validated by: 

Reviewed by: 

Date: l±l± 
_Date: ZZ-/Z//?2-



SDG # ^3*72. Project No. Q / 3-{fo/.Z0f 

Acceptable 
YES NO 

1. Holding Times - X 

h® id 7,/  ̂
^ ( s  S 2 ^ u ^ r / ~ / *  r . jf?r~c^iA-\\)(p/1— 

2. Calibrations 

\I-Cr, Pie,-> /Wi Lcs n a. t-

{/Jk —( ' "M h -pm  ̂ AHJrL'rlzs c Ĵ) R/̂  )CA 

/Ul { f f 
3. Blanks - y .̂ 

U#/:r,IU LAJ ( "At \)a (u -e (  T  

K—£LL Bfn.fr W A 1 u € iu i -PU 

VU '' Q UCt 1( Tt C^1~2-

4. Laboratory Control Standard /, 

C(U  ̂ £ CS /sv 'c ftt/'*7 &C. / 

~ %4 f2c-/̂ 4-P p-ti 2zs, 

5. Duplicate Analysis -

IX." Qu.a f i f y—S**^//. /?/ «; //. // tv 'i Ui xf- , 

^<r f^ */ A»g> . yg /*/) 

O-f t r,t~r(f 2-7 JOp| rccr̂ trw I f'M (fj 
6. Matrix Spike Analysis 

k>/4 ~ 

7. Sample Results Verification X. 

— - e g  A ^ o  "T iP.f̂ ^cMSiU, t~ iẑ L-r. t2-_ 



SDG # 40 X Project No. ^/3~)/0 f 2 !̂ f 

Acceptable 
YES NO 

8. Other QC 

r*'/k 

9. Field Duplicates 

10. Overall Assessment 

— — u a .  L ' - P y  - f n s t  p i ^ ,  f ' %  -firxz. hfs-.-Js 

{OJL il •fitMZ t~<je 1<J 
4*1 /,/ <~/V .  ̂Af? \ l  / - I  IA  -MS 

Ujl~ fZPn 



A 
ccu-Labs Research, Inc. & Table Mountain L/rive 

(303)277-9514 

Golden, Colorado 80403-1650 

FAX (303) 277-9512 

DEBBIE GRIMM 
CHEN-NORTHERN, INC. 
P.O. BOX 30615 
BILLINGS, MT 59107 

A N A L Y S I S  
DATE: 01/06/92 

R E P O R T  
PAGE 1 

Lab Job Number: 8734-40392-9 
Date Samples Received: 10/26/91 
Customer PO Number: PROJECT #913-1101 

These samples to be disposed of 30 days after the date of this report. 

ALR Designation - 8734-40392-9-1 8734-40392-9-2 8734-40392-9-3 8734-40392-9-4 

Sponsor Designation - BOY SCOUT SPRING BOX FINCH FORMATION A 

Date Collected - 10/24/91 10/24/91 10/24/91 10/24/91 

Determinat i ons in pCi/L unless noted 
Cx _ 

Gross Alpha - total - _ 3 ± 3 •  1 t  3 * 3 t 5 * 

U 

0 ± 4 * 

Radiun-226 - total o--P- 0.2 ± 0.2 * M 0.1 ± 0.3 * M 0.1 ± 0.2 * U 3.4 ± 0.4 * 

Radium-228 - total 0'*4 0.2 ± 0.6 * U -0.2 i  0.6 * U -0.3 ± 0.6 * U 0.7 ± 0.7 * 

Radon-222 - total 2- 32 ± 16 * 160 ± 30 * ^ 360 ± 40 * X" 2200 ± 100 * J-

Uranium - total 

(mg/L) <0.002 <0.002 <0.002 . <0.002 

1 ALR Designation - 8734-40392-9-5 8734-40392-9-6 8734-40392-9-7 8734-40392-9-8 

Sponsor Designation - LEDGER A LEDGER B FORMATION B EB-03-CCR 

Date Collected - 10/24/91 10/24/91 10/24/91 10/24/91 

U X J Gross Alpha - total 1 ± 4 1 t 3 

Radium-226 - total 0.2 ± 0.2 * U 0.0 t 0.2 *  ̂ 2.4 ± 0.4 * 0.1 • 0.2 * U 
Radium-228 - total -0.2 t 0.7 * lA 0.7 ± 0.7 * 0.7 ± 0.8 * 0.3 ± 0.6 * lA 

Radon-222 - total 720 t  40 * 610 t  40 * Jj* 110 t  30 * CT 10 ± 26 * tX 

Uranium - total 

(mg/L) 0.002 <0.002 0.004 <0.002 

40392-12 



Accu-Labs Research, Inc. 

A N A L Y S I S  R E P O R T  
DATE: 01/06/92 PAGE 2 
Lab Job Number 8734-40392-9 

These samples to be disposed of 30 days after the date of this report. 

ALR Designation -

Sponsor Designation -

Date Collected • 

8734-40392-9-9 

TW-38-CCR 

10/24/91 

Determinations in pCi/l unless noted 

Gross Alpha - dissolved 

Gross Alpha - total 

Radium-226 - dissolved 

Radiun-226 - total 

Radium-228 - dissolved 

-1 t  5 * 

5 t  7 * 

0.1 t 0.2 * U 

1.0 t 0.3 lO"* 

0.5 ± 0.6 * 

Radium-228 - total 

Radon-222 - total 

Uranium - dissolved 

(mg/l) 

Uranium - total 

(mg/L) 

3 .4  ±  2 . 1  

130  ±  30  1  

<0.002 

<0.002 

* Variability of the radioactive disintegration process (counting error) at the 95X confidence level, 1.96o. 

By: 
Bud Summers 
Radiochemistry Supervisor 

BS/dh IV- V ' • 

40392-12 



RADIOCHEMICAL DATA ASSESSMENT SUMMARY 

PROJECT NO. Q1%'//0/ r2!/ SITE 

LABORATORY /*//? SAMPLES/MATRIX ' 

7^"5"<g • a4?m 
TA(/^ 1 SDG # tyfhl! 

DATA ASSESSMENT SUMMARY 

1. HOLDING TIMES 

2. CALIBRATIONS 

3. BLANKS 

4. LCS 

5. DUPLICATE ANALYSIS 

6. MATRIX SPIKE 

7. SAMPLE VERIFICATION 

8. OTHER QC 

9. OVERALL ASSESSMENT 

ALPHA 
SCINT. 

o 
o 

L.B. 
SCINT. 

Q_ 

O 

GAMM/ 
SPEC/. 

_d 

N r* HI 
o 

tefA tof/J 

O 

0 • Data had no problems/or qualified due to minor problems. 
M • Data qualified due to major problems. 
2 • Data unacceptable. 
X « Problems, but do not affect data. 

NOTES: 

c< /g, /fc~ 

FLUOR. 

0 

O 

O 
?*//} 

O 

»/<* 

ft, f, r*-<< I.rf (1 rA-l 

^ (h 

A / (  —1_£ r> f /r^7 h ,7, fit 

Uracil,.. AsaS tfx.s,*— /o 

G -SQ 'JI rx.l/p h c^ KJCL f 
A 

Validated by 

Reviewed by: 

Date : lh/' 9l*-

Date: j/S/ZfA-



SOG # 4cn 77 Project No., 

Acceptable 
YES NO 

1. Holding Times 

fob (J'*<jj 7W. 

/is/r/fui, <£̂ tn*/Z.r 

2. Calibrations ....... jt— 

WCfyfj'eO pgSn/»4 Aiph c^c^J) puJec. Cs*z~~/-r 

f'̂ tU*"Yi ftl&viL* V<Vv£/-^ ~P//x^v> /Qfx ^ 

3. Blanks y( 

&Ufl [ify F^S^(fr—\jd\tf f 

^—ihlti B (&!{ k—l )c< ( UsC (1 n-fJU W &t(&f'rp,̂  

4. Laboratory Control Standard 
// 

&£$> /̂ r A/, /*i &C. //r <&0-/? O~?r) 
^U-Ce^f A l/?/>A, /  ̂ /zzxj t  'CO «= 77 

f-ccsdp £,,•?*(, ^ /zticj-2. x(Co ^g3, 

5. Duplicate Analysis - -)r— 

—&-C-*̂ cf?{g j>(? AM ,,,. r. 

6. Matrix Spike Analysis 

£±/j* 

7. Sample Results Verification 

V'c 0 ; l - f >  - ^ r o w  r z^_tQ 4. 



SDG * 40VP-C Project No. t .7^( 

Acceptable 
YES NO 

8. Other QC 

—: hUA. 

9. Field Duplicates 

/° /M 

10. Overall Assessment * 

J—0 \\ £y ftaJ<.11's ^CKZ. fc \r.. Is c 



/k. 
Accu-Labs Research, Inc. 

3 Table Mountain Drive 

277-9514 

Golden. Colorado 80403-1650 
FAX (303) 277-9512 

A N A L Y S I S  
DATE: 12/19/91 

R E P O R T  
PAGE 1 

DEBBIE GRIMM 
CHEN-NORTHERN, INC. 
P.O. BOX 30615 
BILLINGS, MT 59107 

Lab Job Number: 8734-40377-5 
Date Samples Received: 10/25/91 
Customer PO Number: PROJECT # 913-1101 

These samples to be disposed of 30 days after the date of this report. 

ALR Designation -
Sponsor Designation -

Date Collected -

8734-40377-5-1 

TU-50-RFK 
10/23/91 

8734-40377-5-2 
HARRIS 
10/23/91 

8734-40377-5-3 

LEUIS 
10/23/91 

8734-40377-5-4 
TU-16-RFK 
10/23/91 

Determinations in pCi/L unless noted 

Gross Alpha - total 

Radiun-226 - total 
Radium-228 - total 
Radon-222 - total 

Uranium - total 
(mg/L) 

-4 ± 13 * 
0.3 t 0.2 * W 
0.4 t 0.6 * U 

200 ± 30 * 

<0.002 

• 3 i 5 *  
-0.1 ± 0.4 * 
-0 .2  ±  0 .6  *  

260 t 30 * 

0.005 

U 

\> 

0 t 9 * 

0 . 0  ±  0 . 2  

0.0 t 0.7 
220 t 30 * 

0.009 

U 
u 

-1 t 8 * 
0 . 0  i 0 . 2 ' U  

0.2 t 0.6 * OJ 
120 t 30 * 

0.010 

ALR Designation -
Sponsor Designation -

Date Collected -

Gross Alpha - total -7 ± 8 * 
Radium-226 - total 0.2 t 0.2 * LA 

Radium-228 - total -0.1 t 0.6 * LA 

Radon-222 - total 93 ± 26 * 

Uranium - total 
(mg/L) <0.002 

* Variability of the radioactive disintegration process (counting error) at the 95X confidence level, 1.96d. 

Bud Summers 
Radiochemistry Supervisor 

BS/ep p 

40377-12 



RADIOCHEMICAL DATA ASSESSMENT SUMMARY , 

PROJECT NO. C \  )*)- l l d l  . 2 1 1  SITE 

LABORATORY AL f_./L SAMPLES/MATRIX TA T/a 4i 

sos« -  In 

DATA ASSESSMENT SUMMARY 

1. HOLDING TIMES 

2. CALIBRATIONS 

3. BLANKS 

4. LCS 

5. DUPLICATE ANALYSIS 

6. MATRIX SPIKE 

7. SAMPLE VERIFICATION 

8. OTHER QC 

9. OVERALL ASSESSMENT 

ALPHA 
SCINT. 

£> 

C> 

L.B. 
SCINT. 

O 

FLUOR. 

o 

o 

o o 
v^A> 

6± 

Ix o 
N 
/k 

A 

o 

o 

A 
A. 

o 

o 
0 e Data had no problems/or qualified due to minor problems. 
M = Data qualified due to major problems. 
2 = Data unacceptable. 
X » Problems, but do not affect data. 

NOTES: 

—2, 3 ,ST. C 7a/69 /A r>  ̂
& / / >  ;  S?#r*r<J )//•<. 

Validated 

Reviewed by: 

Date: 4/<r^ 

Date: 



SDG .  40 3 ^ 4 - 1 0  Project No. °H?>'fror.Dtr 
Acceptable 

YES NO 

1. Holding Times 

3 CCj2 îcA-lo(s  ̂ i b Ĵ2 (̂ 

^ / / 2 <  A r ^ ? / / 9 i r ' f ,  ^^7 Jd r 

2. Calibrations ^ 

Vdr» fecrO -f'ltccf1* ~f~r(Jjl ftA- f C ^ f< Q<y i fa u 

U t -^x f ^-Q 7^/^k  r 

// r f~J ' 

3. Blanks 

Vj. f t M q  {](j ra»p(i- /&<;/•.,//% T V "  

c~c "Vrtfuo—is <r s~  ̂ +Lt ~rL.A t/eL. 

4. Laboratory Control Standard 

iZ^C^Z //C l/iiL Jcs- JfrfL. ~Zi0/?7P  / > /  - p >  

/fCZ^/Pr<z/>/y 

5. Duplicate Analysis 

—(/<•<•'' A/a A j O  

JS&GSZ.—a£L ?)«./>  ̂ .<0 (-/..: y. 

6. Matrix Spike Analysis 

A 

-/e~- RPc y> <r*> ~k: /lAŝ f-cU-7 

7. Sample Results Verification 

'( ~ff <1 t~Q AS,\ -~Trc< "Zcs, 



SDG # QfO *" f Q Project No. ^7/ "b- / / O Z-H 

Acceptable 
YES NO 

8. Other QC 

9. Field Duplicates -

10. Overall Assessment J6 

_fW 



A 
Accu-Labs Research, Inc. 

w 
.63 Table Mountain Drive Golden. Colorado 80403-1650 

) 277-9514 FAX (303) 277-9512 

A N A L Y S I S  R E P O R T  
DATE: 12/23/91 PAGE 1 

DEBBIE GRIMM 
CHEN-NORTHERN, INC. 
P.O. BOX 30615 
BILLINGS, MT 59107 

Lab Job Number: 8734-40354-10 
Date Samples Received: 10/24/91 
Customer PO Number: PROJECT #913-1101 

These sanples to be disposed of 30 days after the date of this report. 

ALR Designation -

Sponsor Designation -

Date Collected-

8734-40354-10-1 

EB-02-RFK 

10/21/91 

8734-40354-10-2 

TW-22-RFK 

10/22/91 

8734-40354-10-3 

TU-23-RFK 

10/22/91 

8734-40354-10-4 

FB-05-RFK 

10/22/91 

Determinations in pCi/L unless noted 

Gross Alpha - dissolved 

Gross Alpha - total 

Radium-226 - dissolved 

Radiun-226 - total 

Radium-228 - dissolved 

# 
Radium-228 - total 

Radon-222 - total 

inium - dissolved 

(mg/L) 

Uraniun - total 

(mg/L) 

0- 3 

/7?-3 

o t 1 *M 
0.1 t 0.3 * U 

0.4 ± 0.8 * 

51 ± 24 * 

<0.002 

-1 t 9 * 

5 t  11 * 

0.3 t 0.3 * t4 

0.6 t 0.4 -

0.6 t 0.5 * 

0.4 • 0.5 * 

51 • 24 * 

0 .008 

<0.002 

-6 t 10 * 

0.3 t  0.4 *(J 

- 0 . 2  •  0 . 6  *  IA 
63 t 25 * 

<0.002 

-1 i 1 

0.0 ± 0.3 *t/\ 

0.4 t 0.7 * 

52 t 25 * 

<0.002 

ALR Designation -

Sponsor Designation 

Oate Collected -

8734-40354-10-5 

SOUTHWEST 

10/22/91 

8734-40354-10-6 

MORMON 

10/22/91 

8734-40354-10-7 

TU-33-RFK 

10/22/91 

8734-40354-10-8 

TW-48-RFK 

10/23/91 

Gross Alpha - dissolved 

Gross Alpha - total 

Radium-226 - dissolved 

Radiun-226 - total 

Radiun-228 - dissolved 

•2 t  9 '  

0.0 t  0.4 * (J 

-5 t  7 * 

0.0 t  0.4 * U 

3 * 7 *  
5 t 7 * 

0.0 t 0.3 * U. 
0.2 t  0.4 * W 

0.2 l  0.7 * U 

2 ± 6 * 

0. 1  i  0 . 4  * L A  

Radium-228 - total 

Radon-222 - total 

Uranium - dissolved 

(mg/L) 

Uraniun - total 

(mg/L) 

0.4 t  0.6 * 

160 t 30 * 

<0.002 

0.6 t 0.5 * 

130 t  30 * 

<0.002 

0.5 i  0.6 * 

570 t  40 * 

<0.002 

0.002 

0.6 ± 0.5 * 

270 t 30 * 

<0.002 

40354-12 



Accu-Labs Research, Inc. 

A N A L Y S I S  R E P O R T  
DATE: 12/23/91 PAGE 2 

Lab Job Number 8734-40354-10 

These samples to be disposed of 30 days after the date of this report. 

ALR Designation -

Sponsor Designation -

Date Collected -

8734-40354-10-9 

TW-49-RFK 

10/23/91 

8734-40354-10-10 

SW-49-RFK 

10/23/91 

Determinations in pCi/l unless noted 

Gross Alpha - total 

Radium-226 - total 

Radium-228 - total 

Radon-222 - total 

Uranism - total 

(mg/L) 

-1 ± 6 * U 

0.0 t  0.3 *  ̂  

-0.2 i 0.5 * 61 
270 t 30 * 

0.010 

-5 ± 5 * 

-0.3 ± 0.4 * 

0.4 ± 0.6 * 

210 t 30 * 

<0.002 

u 

* Variability of the radioactive disintegration process (counting error) at the 95% confidence level, 1.96<r. 

By: 
Bud Summers 
Radiochemistry Supervisor 

BS/ep 

£ 
I 

Iy 
c|(4f 

40354-12 



APPENDIX S 

ATTACHMENT 3 

INORGANIC DATA ASSESSMENT SUMMARY 
SEDIMENT, SOIL AND SOURCE SAMPLES 



INORGANIC DATA ASSESSMENT SUMMARY 

PROJECT NO. 9/3-1/0/- /  SITE C 

LABORATORY for - SAMPLES/MATRIX 

SDG * /Z,4 &»£) 

DATA ASSESSMENT SUMMARY 

ICP AA ^G 

O o 
CU <$*in 

1 .  HOLDING TIMES O o 

2. CALIBRATIONS M M o 
3. BLANKS o £ r> 
4. ICS 0 
5. LCS o 

6 .  DUPLICATE ANALYSIS M o o 

7. MATRIX SPIKE M /v/4 

8. MSA J/U 
9. SERIAL DILUTION 6 

10. SAMPLE VERIFICATION O 0 o 
11. OTHER QC 6 o 0 
12. OVERALL ASSESSMENT G O 0 

CYANIDE 

0 = Data had no problems/or qualified due to minor problems. 
M = Data qualified due to major problems. 
Z = Data unacceptable. 
X = Problems, but do not affect data. 

NOTES: >^7 /sl/r'tr&f 'S 

A , " / 



INORGANIC DATA ASSESSMENT SUMMARY 

PROJECT NO. 9/3-1/0/• 2-U SITE 

LABORATORY SAMPLES/MATRIX 

SDG # j-.6.?Y.9 Z /̂A) 
• "SVc* 

1. HOLDING TIMES 

DATA ASSESSMENT SUMMARY 

ICP AA 

O O 

CYANIDE^/ 

rS*-
2. CALIBRATIONS M r> 
3. BLANKS /O r> / 
4. ICS 0 / 
5. LCS M' A o / 
6. DUPLICATE ANALYSIS /V o o / 
7. MATRIX SPIKE M /<//4 J 
8. MSA /"M / 
9. SERIAL DILUTION £> 1 
10. SAMPLE VERIFICATION O a o / 

11. OTHER QC 6 o 0 
12. OVERALL ASSESSMENT 0 O 0 1 

0 = Data had no problems/or qualified due to minor problems. 
M = Data qualified due to major problems. 
Z = Data unacceptable. 
X « Problems, but do not affect data. 

NOTES: /sA-'feA )£/£/£» 

Validated by: 

Reviewed by 

Date: 

: [ f r i t  _D ']  yi '  



SDG # fa , f. f Project No. <*?/£-//&/- 3-// 

Acceptable 
YES NO 

1. Holding Times — - • 

s Ct/'V/sC* 

sfy<<r4?/s <? 7* 

2. Calibrations 

y?// A/s y?yyy/c? 

'* f~~ /ff sS. /Ay Z& -J/^r 

J r- 2Z? 

3. Blanks -

>y>v* 

4. ICP Interference Check Sample (ICS) 

7 /S 
y/xn/Ls^-A7 ^ 4t SU* ?TC~s ' 

/AT 

5. Laboratory Control Sample (LCS) _j^__ 

LCS v£y- A ;̂ /f/ 0*1 JT~ 6? * 

/r.&yzr̂ fy'ŝ  'ZTftd-cre zZy/z/ŷ A/-̂  , sA//<?yAy>*̂  
ZrJ 
6. Duplicate Sample Analysis 

/frJ 

s? $ ~ZZT~y>X- A/A? ^>.r 

af/S/-/U*, . 
7. Matrix Spike Sample Analysis ^ 

f,,Ar <£/r 

S?M (s j /4s , /̂ U. 7̂  j J&s/ytfs <fc/. Jy 

^ //. f ] tfrsra/fs 

yf// *% /* . 



SDG # /&s C~/Z. f 9 Project No. 

Acceptable 
YES NO 

8. Furnace Atomic Absorption QC 

- I^V-ST 7 ^ A < ? c ~  

9. ICP Serial Dilution 

Ŝ ft-So '/yjs~ < * g < g ~ 4 ?  

/ 

10. Sample Result Verification 

/fir# A? /ys*S //'s7̂ ~ ^ 

11. Field Duplicates si/* 'JL 

12. Overall Assessment 

L_ 

Jt XtZ • 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 1212Q5 

Matrix (Soil/Water): Soil Sample ID: S-1A 
Level (Low/Med): Date Received: 10/22/91 

Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): mg/ke 

CAS NO. ANALYTB CONCENTRATION 

7429-90-5 Aluminum 21,500 P 

7440-38-2 Arsenic 5.4 H 

7440-41-7 Beryllium 3.5 P 

7440-43-9 Cadmium 83.4 P 

7440-47-3 Chromium 98.9 P 

7440-50-8 Copper 40 P 

7439-89-6 Iron 16,900 P 

7439-92-1 Lead 53 F 

7439-96-5 Manganese 387 P 

74404)2-0 Nickel 55 P 

74404)9-7 Potassium 5,200 J A 

7782-49-2 Selenium 1.4 3~ y H 

7440-22-4 Silver 8.5 y P 

7440-23-5 Sodium 849 A 

7440-62-2 Vanadium 155 P 

7440456-6 Zinc 1,740 P 

Fluoride 13.1 E 

Cation Exchange Capacity 14.3 A 

Nitrate/Nitrite as N 4.4 ACR 

pH 7.0 E 

Cation Exchange Capacity is reported in meq/100 gm. 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121208 

Matrix (Soil/Water): Soil Sample ID: S-4A 
Level (Low/Med): Date Received: 10/22/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. . ANALYTE CONCENTRATION C Q M 

7429-90-5 Aluminum 17,300 P 

7440-38-2 Arsenic 6.9 r H 

7440-41-7 Beryllium 3.7 P 

7440-43-9 Cadmium 39.0 P 

7440-47-3 Chromium 121 P 

7440-50-8 Copper 30 P 

7439-89-6 Iron 24,100 P 

7439-92-1 Lead 45 F 

7439-96-5 Manganese 1,380 P 

74404)2-0 Nickel 55 P 

7440-09-7 Potassium 5,500 j A 

7782-49-2 Selenium 0.6 j H 

7440-22-4 Silver 4 J P 

7440-23-5 Sodium 1,050 A 

7440-62-2 Vanadium 209 P 

7440-66-6 Zinc 610 P 

Fluoride 18.1 E 

Cation Exchange Capacity 26.2 A 

Nitrate/Nitrite as N 4.2 ACR 

pH 7.4 E 

Cation Exchange Capacity is reported in meq/100 gm. 

14 



INORGANIC ANALYSIS DATA SHEET 

* Lab Name: Chen-Northern. Inc. Sample No. 121211 

Matrix (Soil/Water): Soil Sample ID: S-7A 
Level (Low/Med): ' Date Received: 10/22/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. ANAJLYTE CONCENTRATION C Q M 

7429-90-5 Aluminum 18,500 P 

7440-38-2 Arsenic 4.1 T H 

7440-41-7 Beryllium 1 P 

7440-43-9 Cadmium 65 P 

7440-47-3 Chromium 27 P 

7440-50-8 Copper 17 P 

7439-89-6 Iron 15,900 P 

7439-92-1 Lead 22 F 

7439-96-5 Manganese 593 P 

7440-02-0 Nickel 14 P 

7440-09-7 Potassium 7,700 X A 

7782-49-2 Selenium 1.2 J X H 

7440-22-4 Silver <3* V / P 

7440-23-5 Sodium 506 A 

7440-62-2 Vanadium 29 P 

7440-66-6 Zinc 140 P 

Fluoride 47.7 E 

Cation Exchange Capacity Insufficient sample A 

Nitrate/Nitrite as N 21 ACR 

PH Insufficient sample E 

* The silver will be reanalyzed by furnace to achieve a lower detection limit. 

Cation Exchange Capacity is reported in meq/100 gm. 

15 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121212 

Matrix (Soil/Water): Soil Sample ID: S-8A 
Level (Low/Med): Date Received: 10/22/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): me/kg 

CAS NO. Q M CAS NO. ANALYTB CONCENTRATION C .... Q M 

7429-90-5 Aluminum 21,900 P 

7440-38-2 Arsenic 5.6 J" H 

7440-41-7 Beryllium 2 P 

7440-43-9 Cadmium 13.0 P 

7440-47-3 Chromium 39 P 

7440-50-8 Copper 17 P 

7439-89-6 Iron 17,300 P 

7439-92-1 Lead 24 F 

7439-96-5 Manganese 411 P 

7440-02-0 Nickel 30 P 

7440-09-7 Potassium 4,600 T A 

7782-49-2 Selenium 1.0 J" H 

7440-22-4 Silver 1.5 J" P 

7440-23-5 Sodium 424 A 

7440-62-2 Vanadium 63.3 P 

7440-66-6 Zinc 210 P 

Fluoride 33.1 E 

Cation Exchange Capacity 17.6 A 

Nitrate/Nitrite as N 6.1 ACR 

pH 7.6 E 

Cation Exchange Capacity is reported in meq/100 gm. 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121213 

Matrix (Soil/Water): Soil Sample ID: S-8A-Dup 
Level (Low/Med): Date Received: 10/22/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): me/kg 

CAS NO. : ^ ANALYTB ' CONCENTRATION C Q M 

7429-90-5 Aluminum 22,500 P 

7440-38-2 Arsenic 6.6 J" H 

7440-41-7 Beryllium 2 P 

7440-43-9 Cadmium 14 P 

7440-47-3 Chromium 42 P 

7440-50-8 Copper 17 P 

7439-89-6 Iron 17,700 P 

7439-92-1 Lead 28 F 

7439-96-5 Manganese 409 P 

7440-02-0 Nickel 32 P 

74404)9-7 Potassium 5,500 CT A 

7782-49-2 Selenium 0.8 J H 

7440-22-4 Silver 1 T P 

7440-23-5 Sodium 399 A 

7440-62-2 Vanadium 67.4 P 

7440-66-6 Zinc 215 P 

Fluoride 33.1 E 

Cation Exchange Capacity 18.6 A 

Nitrate/Nitrite as N 5.1 ACR 

PH 75 E 

Cation Exchange Capacity is reported in meq/100 gm. 

17 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 12121 

Matrix (Soil/Water): Soil Sample ID: S-10A 
Level (Low/Med): Date Received: 10/22/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

C 'llllci'flp M CAS NO. ANALYIB CONCENTRATION C 'llllci'flp M 

7429-90-5 Aluminum 21,900 P 

7440-38-2 Arsenic 9.0 T H 

7440-41-7 Beryllium 3.7 P 

744043-9 Cadmium 76.7 P 

7440-47-3 Chromium 150 P 

7440-50-8 Copper 37 P 

7439-89-6 Iron 17,600 P 

7439-92-1 Lead 35 F 

7439-96-5 Manganese 324 P 

7440-02-0 Nickel 60 P 

7440-09-7 Potassium 5,500 T A 

7782-49-2 Selenium 0.8 J H 

7440-22-4 Silver 6.0 P 

7440-23-5 Sodium 2,270 A 

7440-62-2 Vanadium 331 P 

7440-66-6 Zinc 1,780 P 

Fluoride 42.2 E 

Cation Exchange Capacity 16.5 A 

Nitrate/Nitrite as N S2 ACR 

PH 7S E 

Cation Exchange Capacity is reported in meq/100 gm. 

18 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121216 

Matrix (Soil/Water): Soil Sample ID: S-11A 
Level (Low/Med): Date Received: 10/22/91 
Solids: 12Q 

Concentration Units (mg/I or mg/kg dry weight): me/kg 

' CAS NO. ANALYIB CONCENTRATION €'c:S Q 

7429-90-5 Aluminum 20,700 p 

7440-38-2 Arsenic 2.6 T H 

7440-41-7 Beryllium 2.5 P 

7440-43-9 Cadmium 54.5 P 

7440-47-3 Chromium 73.0 P 

7440-50-8 Copper 20 P 

7439-89-6 Iron 14,300 P 

7439-92-1 Lead 5' u P 

7439-96-5 Manganese 327 P 

7440-02-0 Nickel 35 P 

7440-09-7 Potassium 5,200 ST A 

7782-49-2 Selenium 3.2 ST H 

7440-22-4 Silver 3 r P 

7440-23-5 Sodium 500 A 

7440-62-2 Vanadium 122 P 

7440-66-6 Zinc 780 P 

Fluoride 34.5 E 

Cation Exchange Capacity 20.0 A 

Nitrate/Nitrite as N 7 S ACR 

PH 65 E 

* This lead value analyzed on the ICP. The sample was inadvertantly missed during the lead furnace run. 

Cation Exchange Capacity is reported in meq/100 gm. 

19 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121217 

Matrix (Soil/Water): Soil Sample ID: S-12A 
Level (Low/Med): Date Received: 10/22/91 
Solids: 1QQ 

Concentration Units (mg/1 or mg/kg dry weight): mp/kg 

CAS NO. ANALinnE - i:': CONCENTRATION C 

7429-90-5 Aluminum 23,800 P 

7440-38-2 Arsenic 9.2 T H 

7440-41-7 Beryllium 26 P 

7440-43-9 Cadmium 49.2 P 

7440-47-3 Chromium 81.5 P 

7440-50-8 Copper 25 P 

7439-89-6 Iron 16,700 P 

7439-92-1 Lead 28 F 

7439-96-5 Manganese 430 P 

7440-02-0 Nickel 38 P 

7440-09-7 Potassium 5,800 r A 

7782-49-2 Selenium 1.2 J sC- H 

7440-22-4 Silver 3 r P 

7440-23-5 Sodium 500 A 

7440-62-2 Vanadium 126 P 

7440-66-6 Zinc 702 P 

Fluoride 40.5 E 

Cation Exchange Capacity 16.8 A 

Nitrate/Nitrite as N 14 ACR 

PH 6.7 E 

Cation Exchange Capacity is reported in meq/100 gm. 

V 

20 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121218 

Matrix (Soil/Water): Soil Sample ID: S-13A 
Level (Low/Med): Date Received: 10/22/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): mg/ke 

CAS NO. M CAS NO. M CAS NO. AINALl iD M 

7429-90-5 Aluminum 26,200 P 

7440-38-2 Arsenic 34 T H 

7440-41-7 Beryllium 3.7 P 

7440-43-9 Cadmium 153 P 

7440-47-3 Chromium 187 P 

7440-50-8 Copper 42 P 

7439-89-6 Iron 16,400 P 

7439-92-1 Lead 61 F 

7439-96-5 Manganese 411 P 

7440-02-0 Nickel 60 P 

7440-09-7 Potassium 8,000 T A 

7782-49-2 Selenium 1.4 T H 

7440-22-4 Silver 8.0 Y P 

7440-23-5 Sodium 1,370 A 

7440-62-2 Vanadium 371 P 

7440-66-6 Zinc 2,460 P 

Fluoride 102.6 E 

Cation Exchange Capacity 15.7 A 

Nitrate/Nitrite as N 7.8 ACR 

PH 6.9 E 

Cation Exchange Capacity is reported in meq/100 gm. 

21 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 12121 

Matrix (Soil/Water): Soil Sample ID: S-14A 
Level (Low/Med): Date Received: 10/22/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): me/kg 

CAS NO. • ANALYTO CONCENTRATION .C . Q M 

7429-90-5 Aluminum 15,400 P 

7440-38-2 Arsenic 22 X H 

7440-41-7 Beryllium 32 P 

7440-43-9 Cadmium 102 P 

7440-47-3 Chromium 141 P 

7440-50-8 Copper 35 P 

7439-89-6 Iron 10,200 P 

7439-92-1 Lead 38 F 

7439-96-5 Manganese 170 P 

7440-02-0 Nickel 50 P 

7440-09-7 Potassium 5,100 X A 

7782-49-2 Selenium 2.0 X H 

7440-22-4 Silver 6.0 JT P 

7440-23-5 Sodium 1,690 A 

7440-62-2 Vanadium 319 P 

7440-66-6 Zinc 1,570 P 

Fluoride 60.4 E 

Cation Exchange Capacity 8.4 A 

Nitrate/Nitrite as N 7.8 ACR 

PH 7.3 E 

Cation Exchange Capacity is reported in meq/100 gm. 

22 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121220 

Matrix (Soil/Water): Soil Sample ID: S-15A 
Level (Low/Med): Date Received: 10/22/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. ANALYTB CONCENTRATION Q M CAS NO. Q M 

7429-90-5 Aluminum 30,200 P 

7440-38-2 Arsenic 4.2 y H 

7440-41-7 Beryllium 3.0 P 

7440-43-9 Cadmium 10.9 P 

7440-47-3 Chromium 24 P 

7440-50-8 Copper 15 P 

7439-89-6 Iron 14,000 P 

7439-92-1 Lead 21 F 

7439-96-5 Manganese 387 P 

7440-02-0 Nickel 22 P 

7440-09-7 Potassium 4,400 T A 

7782-49-2 Selenium 0.8 J H 

7440-22-4 Silver 2 r P 

7440-23-5 Sodium 250 A 

7440-62-2 Vanadium 46 P 

7440-66-6 Zinc 157 P 

Fluoride 35.9 E 

Cation Exchange Capacity 33.2 A 

Nitrate/Nitrite as N 14 ACR 

PH 7.8 E 

Cation Exchange Capacity is reported in meq/100 gm. 

23 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121221 

Matrix (Soil/Water): Soil Sample ID: S-16A 
Level (Low/Med): Date Received: 10/22/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO ANALYTE CONCENTRATION C : Q M 

7429-90-5 Aluminum 24,800 p 

7440-38-2 Arsenic 5.0 J" H 

744041-7 Beryllium 1 P 

744043-9 Cadmium 93 P 

744047-3 Chromium 28 P 

7440-50-8 Copper 20 P 

7439-89-6 Iron 17,900 P 

7439-92-1 Lead 22 F 

7439-96-5 Manganese 522 P 

7440-02-0 Nickel 30 P 

7440-09-7 Potassium 5,300 T A 

778249-2 Selenium 0.8 cr X' H 

7440-224 Silver 1 j" P 

7440-23-5 Sodium 350 A 

7440-62-2 Vanadium 44 P 

7440-66-6 Zinc 155 P 

Fluoride 20.4 E 

Cation Exchange Capacity 22.8 A 

Nitrate/Nitrite as N 2.6 ACR 

pH 73 E 

Cation Exchange Capacity is reported in meq/100 gm. 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121222 

Matrix (Soil/Water): Soil Sample ID: S-1B 
Level (Low/Med): Date Received: 10/22/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): me/kg 

CAS NO. M CAS NO. • ' •::ANALYTB; CONCENTRATION M 

7429-90-5 Aluminum 21,200 P 

7440-38-2 Arsenic 42 X H 

744041-7 Beryllium 2.7 P 

744043-9 Cadmium 21.6 P 

744047-3 Chromium 38 P 

7440-50-8 Copper 17 P 

7439-89-6 Iron 18,400 P 

7439-92-1 Lead 29 F 

7439-96-5 Manganese 410 P 

7440-02-0 Nickel 40 P 

7440-09-7 Potassium 4,800 X A 

778249-2 Selenium 0.8 X * H 

7440-224 Silver 2 r y P 

7440-23-5 Sodium 672 A 

7440-62-2 Vanadium 67.9 P 

7440-66-6 Zinc 454 P 

Fluoride 10.7 E 

Cation Exchange Capacity 22.3 A 

Nitrate/Nitrite as N 9.3 ACR 

PH 7.6 E 

Cation Exchange Capacity is reported in meq/100 gm. 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121533 

Matrix (Soil/Water): Soil Sample ID: Slag 1 
Level (Low/Med): Date Received: 10/31/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): mg/ke 

CAS NO. ANALYTB CONCENTRATION C Q M 

7429-90-5 Aluminum 15,900 T p 

7440-38-2 Arsenic 13 J~ H 

7440-41-7 Beryllium 4.5 p 

7440-43-9 Cadmium 48.2 p 

7440-47-3 Chromium 302 J* p 

7440-50-8 Copper 67.4 p 

7439-89-6 Iron 4,400 if p 

7439-92-1 Lead 26 F 

7439-96-5 Manganese 140 p 

744002-0 Nickel 65 p 

744009-7 Potassium 5,650 T A 

7782-49-2 Selenium 0.6 uT H 

744022-4 Silver 16 P 

744023-5 Sodium 4,050 A 

7440-62-2 Vanadium 492 P 

7440-66-6 Zinc 839 r P 

Fluoride 54.4 E 

Cation Exchange Capacity 5.7 A 

Nitrate/Nitrite as N 1.4 ACR 

PH 9.7 E 

34 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121534 

Matrix (Soil/Water): Soil Sample ID: Slag 2 
Level (Low/Med): - Date Received: 10/31/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. ANALYTE CONCENTRATION :-'C""' M 

7429-90-5 Aluminum 19,200 cr P 

7440-38-2 Arsenic 3.3 J y H 

7440-41-7 Beryllium 5.0 P 

7440-43-9 Cadmium 35 P 

7440-47-3 Chromium 544 cr P 

7440-50-8 Copper 68 P 

7439-89-6 Iron 4,670 P 

7439-92-1 Lead 12 F 

7439-96-5 Manganese 115 P 

7440-02-0 Nickel 89.9 P 

7440-09-7 Potassium 6,690 X A 

7782-49-2 Selenium 1.2 x y H 

7440-22-4 Silver IS P 

7440-23-5 Sodium 3390 A 

7440-62-2 Vanadium 574 P 

7440-66-6 Zinc 307 r P 

Fluoride 46.3 E 

Cation Exchange Capacity 3.2 A 

Nitrate/Nitrite as N 1.0 u ACR 

pH 9.9 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121535 

Matrix (Soil/Water): Soil Sample ID: Slag 3 
Level (Low/Med): — Date Received: 10/31/91 
Solids: 100 

Concentration Units (mg/I or mg/kg dry weight): mg/kg 

CAS NO. ANALYTE '-yvZlZ CONCENTRATION C M 

7429-90-5 Aluminum 17,200 zr p 

7440-38-2 Arsenic 4.7 zr r H 

7440-41-7 Beryllium 4.7 p 

7440-43-9 Cadmium 17.5 p 

744047-3 Chromium 237 <r p 

7440-50-8 Copper 22 p 

7439-89-6 Iron 2,040 zr p 

7439-92-1 Lead 5.6 F 

7439-96-5 Manganese 130 p 

7440-02-0 Nickel 32 p 

7440-09-7 Potassium 6,790 zr A 

778249-2 Selenium 1.7 zr y" H 

7440-224 Silver 9.0 P 

7440-23-5 Sodium 3,220 A 

7440-62-2 Vanadium 262 P 

7440-66-6 Zinc 5.1 zr P 

Fluoride 168 E 

Cation Exchange Capacity 5.9 A 

Nitrate/Nitrite as N 1.0 u ACR 

PH 9.8 E 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121536 

Matrix (Soil/Water): Soil Sample ID: Dust 1 
Level (Low/Med): — Date Received: 10/31/91 
Solids: lQO 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. ANALYTE CONCENTRATION C lip M '' 

7429-90-5 Aluminum 5,350 T P 

7440-38-2 Aisenic 13 J- H 

7440-41-7 Beryllium 1 u P 

744043-9 Cadmium 3.8 P 

744047-3 Chromium 27 T P 

7440-50-8 Copper 8.0 P 

7439-89-6 Iron 4,280 3~~ P 

7439-92-1 Lead 4.4 F 

7439-96-5 Manganese 42 P 

7440-02-0 Nickel 15 P 

7440-09-7 Potassium 799 T A 

778249-2 Selenium 0.6 T H 

7440-224 Silver 1 P 

7440-23-5 Sodium 150 A 

7440-62-2 Vanadium 37 P 

7440-66-6 Zinc 62 P 

Fluoride 46.3 E 

Cation Exchange Capacity 3.2 A 

Nitrate/Nitrite as N 21 ACR 

PH 7.9 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121537 

Matrix (Soil/Water): Soil Sample ID: Dust 2 
Level (Low/Med): z: Date Received: 10/31/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): me/kg 

CAS NO. ANALYTB CONCENTRATION / e;: Q M 

7429-90-5 Aluminum 14,500 ZT P 

7440-38-2 Arsenic 34 H 

744041-7 Beryllium 4.2 P 

744043-9 Cadmium 125 P 

744047-3 Chromium 390 zr P 

744050-8 Copper 40.5 P 

7439-89-6 Iron 8,740 zr P 

7439-92-1 Lead 38 F 

7439-96-5 Manganese 105 P 

7440-02-0 Nickel 69.9 P 

7440-09-7 Potassium 5,390 zr A 

778249-2 Selenium 0.6 u "J X H 

7440224 Silver 9.0 P 

744023-5 Sodium 2,410 A 

7440-62-2 Vanadium 549 P 

7440-66-6 Zinc 1,790 zr P 

Fluoride 122 E 

Cation Exchange Capacity 8.2 A 

Nitrate/Nitrite as N 3.4 ACR 

pH 8.6 E 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121538 

Matrix (Soil/Water): Soil Sample ID: Dust 3 
Level (Low/Med): - Date Received: 10/31/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): me/kg 

CAS NO. ANALYTE CONCENTRATION Q M 

7429-90-5 Aluminum 17,500 CT P 

7440-38-2 Arsenic 85 or H 

7440-41-7 Beryllium 4.7 P 

7440-43-9 Cadmium 504 P 

7440-47-3 Chromium 509 D~ P 

7440-50-8 Copper 52 P 

7439-89-6 Iron 10,000 zr P 

7439-92-1 Lead 104 F 

7439-96-5 Manganese 165 P 

7440-02-0 Nickel 110 P 

7440-09-7 Potassium 7,490 T A 

7782-49-2 Selenium 0.6 vJ / H 

7440-22-1 Silver 17 P 

7440-23-5 Sodium 2,760 A 

7440-62-2 Vanadium 769 P 

7440-66-6 Zinc 4,450 P 

Fluoride 240 E 

Cation Exchange Capacity 7.6 A 

Nitrate/Nitrite as N 3.7 ACR 

PH 8.0 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121539 

Matrix (Soil/Water): Soil Sample ID: Underflow 
Level (Low/Med): - Date Received: 10/31/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): me/kg 

CAS NO. ANALYTE CONCENTRATION Q Ml;?' 

7429-90-5 Aluminum 23,700 zr P 

7440-38-2 Arsenic 245 X* H 

744041-7 Beryllium 6.0 P 

744043-9 Cadmium 1,150 P 

744047-3 Chromium 979 zr P 

7440-508 Copper 84.4 P 

7439-89-6 Iron 10,600 zr P 

7439-92-1 Lead 200 F 

7439-96-5 Manganese 210 P 

7440-02-0 Nickel 170 P 

7440-09-7 Potassium 13,200 zr A 

778249-2 Selenium 0.6 VT X H 

7440224 Silver 13 P 

744023-5 Sodium 4,660 A 

7440-62-2 Vanadium 1,500 P 

7440-66-6 Zinc 9,990 T P 

Fluoride 349 E 

Cation Exchange Capacity 123 A 

Nitrate/Nitrite as N 16 ACR 

PH 6.4 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121540 

Matrix (Soil/Water): Soil Sample ID: Underflow 
Level (Low/Med): - Date Received: 10/31/91 
Solids: lOQ 

Concentration Units (mg/1 or mg/kg dry weight): me/kg 

CAS NO. • ANALrre CONCENTRATION C iMmQ MM. 
7429-90-5 Aluminum 26,500 T p 

7440-38-2 Arsenic 245 JT H 

7440-41-7 Beryllium 5.5 P 

7440-43-9 Cadmium 1,060 P 

7440-47-3 Chromium 969 zr P 

7440-50-8 Copper 81.9 P 

7439-89-6 Iron 11,700 zr P 

7439-92-1 Lead 170 F 

7439-96-5 Manganese 222 P 

7440-02-0 Nickel 170 P 

7440-09-7 Potassium 13,200 T A 

7782-49-2 Selenium 0.6 u 7 H 

7440-22-4 Silver 15 P 

7440-23-5 Sodium 4,950 A 

7440-62-2 Vanadium 1,600 P 

7440-66-6 Zinc 10,900 ZJ~ P 

Fluoride 36.4 E 

Cation Exchange Capacity 13.8 A 

Nitrate/Nitrite as N 10 ACR 

PH 6.5 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121541 

Matrix (Soil/Water): Soil Sample ID: Underflow 
Level (Low/Med): — Date Received: 10/31/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. ANALYTE CONCENTRATION M -

7429-90-5 Aluminum 2,780* S-J"'"' T P 

7440-38-2 Arsenic 210 X H 

7440-41-7 Beryllium 5.7 P 

7440-43-9 Cadmium 1,730 P 

7440-47-3 Chromium 1,110 sT P 

7440-50-8 Copper 82 P 

7439-89-6 Iron 10,400 J- P 

7439-92-1 Lead 135 F 

7439-96-5 Manganese 105 P 

74404)2-0 Nickel 112 P 

7440-09-7 Potassium 13,600 3~ A 

7782-49-2 Selenium 0.6 uX X H 

7440-22-4 Silver 8.0 P 

7440-23-5 Sodium 4,260 A 

7440-62-2 Vanadium 1,810 P 

7440-66-6 Zinc 8,190 P 

Fluoride 297 E 

Cation Exchange Capacity 16.0 A 

Nitrate/Nitrite as N 79 ACR 

PH 6.0 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121542 

Matrix (Soil/Water): Soil Sample ID: Slurry - 1 
Level (Low/Med): — Date Received: 10/31/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. ANALYTE - CONCENTRATION c -• M 

7429-90-5 Aluminum 15,030 3", P 

7440-38-2 Arsenic ShO \ ZT H 

7440-41-7 Beryllium 3.7 ' ' P 

7440-43-9 Cadmium 215 P 

7440-47-3 Chromium 529 J~~ P 

7440-50-8 Copper 56.9 P 

7439-89-6 Iron 10,300 T P 

7439-92-1 Lead 75 F 

7439-96-5 Manganese 80 P 

7440-02-0 Nickel 90 P 

7440-09-7 Potassium 6,090 ZT A 

7782-49-2 Selenium 0.6 uj H 

7440-22-4 Silver 16 P 

7440-23-5 Sodium 2,120 A 

7440-62-2 Vanadium 649 P 

7440-66-6 Zinc 3,160 ZT P 

Fluoride 336 E 

Cation Exchange Capacity 6.4 A 

Nitrate/Nitrite as N 2.9 ACR 

PH 7.7 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121543 

Matrix (Soil/Water): Soil Sample ID: Slurry - 2 
Level (Low/Med): -- Date Received: 10/31/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): me/kg 

CAS NO. ANALYTE CONCENTRATION C " MM/-. • 

7429-90-5 Aluminum 7,240 T p 

7440-38-2 Arsenic 11 3" y H 

7440-41-7 Beryllium 3.0 P 

7440-43-9 Cadmium 19 P 

7440-47-3 Chromium 137 zr P 

7440-50-8 Copper 86.9 P 

7439-89-6 Iron 7,540 T P 

7439-92-1 Lead 28 F 

7439-96-5 Manganese 67 P 

7440-02-0 Nickel 50 P 

7440-09-7 Potassium 1,900 J" A 

7782-49-2 Selenium 0.6 vJ X H 

7440-22-4 Silver 3 P 

7440-23-5 Sodium 729 A 

7440-62-2 Vanadium 275 P 

7440-66-6 Zinc 385 T P 

Fluoride 104 E 

Cation Exchange Capacity 4.7 A 

Nitrate/Nitrite as N 1.0 u ACR 

PH 7.8 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 1215; 

Matrix (Soil/Water): Soil Sample ID: Slurry 
Level (Low/Med): - Date Received: 10/31/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): me/ke 

CAS NO. CONCENTRATION M 

7429-90-5 Aluminum 27,700 T P 

7440-38-2 Arsenic 185 J~ H 

7440-41-7 Beryllium 5.2 P 

7440-43-9 Cadmium 620 P 

7440-47-3 Chromium 964 J~ P 

7440-50-8 Copper 76.9 P 

7439-89-6 Iron 12,200 T~ P 

7439-92-1 Lead 110 F 

7439-96-5 Manganese 75 P 

7440-02-0 Nickel 155 P 

7440-09-7 Potassium 9.890 A 

7782-49-2 Selenium 0.6 uj H 

7440-22-4 Silver 29 P 

7440-23-5 Sodium 2,970 A 

7440-62-2 Vanadium 1,540 P 

7440-66-6 Zinc 7,940 T P 

Fluoride 205 E 

Cation Exchange Capacity 16.0 A 

Nitrate/Nitrite as N 6.2 ACR 

pH 7.4 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121545 

Matrix (Soil/Water): Soil Sample ID: S2-9A 
Level (Low/Med): — Date Received: 10/31/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): me/kg 

CAS NO. ANALYTE CONCENTRATION WSQ}§M§ M 

7429-90-5 Aluminum 24,700 T P 

7440-38-2 Arsenic 10 y H 

744041-7 Beryllium 2.0 P 

744043-9 Cadmium 30.5 P 

744047-3 Chromium 100 y P 

7440-508 Copper 18 P 

7439-89-6 Iron 20,400 3~~ P 

7439-92-1 Lead 32 F 

7439-96-5 Manganese 529 P 

7440-02-0 Nickel 40 P 

7440-09-7 Potassium 7,990 A 

778249-2 Selenium 1.7 y H 

7440224 Silver 2 P 

7440-23-5 Sodium 410 A 

7440-62-2 Vanadium 120 P 

7440-66-6 Zinc 480 y P 

Fluoride 54.4 E 

Cation Exchange Capacity 18.6 A 

Nitrate/Nitrite as N 2.1 ACR 

pH 7.8 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 

Matrix (Soil/Water): 
Level (Low/Med): 
Solids: 100 

Soil 

121546 

Sample ID: 
Date Received: 

S2-9B 
10/31/91 

Concentration Units (mg/1 or mg/kg dry weight): me /kg 

CAS NO. . ANALYTE e CONCENTRATION C •' M 

7429-90-5 Aluminum 23,000 0" P 

7440-38-2 Arsenic 10 jr H 

7440-41-7 Beryllium 2.0 P 

7440-43-9 Cadmium 29.7 P 

7440-47-3 Chromium 97 P 

7440-50-8 Copper 18 P 

7439-89-6 Iron 20,000 P 

7439-92-1 Lead 35 F 

7439-96-5 Manganese 552 P 

7440-02-0 Nickel 35 P 

7440-09-7 Potassium 5,500 :T A 

7782-49-2 Selenium 2.4 
X 

H 

7440-22-4 Silver 2 P 

7440-23-5 Sodium 400 A 

7440-62-2 Vanadium 110 P 

7440-6645 Zinc 445 3- P 

Fluoride 59.0 E 

Cation Exchange Capacity 19.0 A 

Nitrate/Nitrite as N 7.1 ACR 

PH 7.4 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121547 

Matrix (Soil/Water): Soil Sample ID: S2-11A 
Level (Low/Med): - Date Received: 10/31/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): me/kg 

CAS NO. ANALYTE CONCENTRATION C • Q M 

7429-90-5 Aluminum 15,900 3" P 

7440-38-2 Arsenic 19 J" X 
H 

7440-41-7 Beryllium 4.0 P 

7440-43-9 Cadmium 168 P 

7440-47-3 Chromium 325 P 

7440-50-8 Copper 38 P 

7439-89-6 Iron 9,990 T~ P 

7439-92-1 Lead 40 F 

7439-96-5 Manganese 205 P 

7440-02-0 Nickel 67 P 

7440-09-7 Potassium 6,390 3~ A 

7782-49-2 Selenium 1.0 r H 

7440-22-4 Silver 13 P 

7440-23-5 Sodium 2,280 A 

7440-62-2 Vanadium 467 P 

7440-66-6 Zinc 2,670 P 

Fluoride 28.6 E 

Cation Exchange Capacity 17.9 A 

Nitrate/Nitrite as N Greater Than lb , ACR 

PH 6.7 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121548 

Matrix (Soil/Water): Soil Sample ID: S2-11B 
Level (Low/Med): - Date Received: 10/31/91 
Solids: lOQ 

Concentration Units (mg/1 or mg/kg dry weight): me/kg 

CAS NO. ^ ANALYTE: CONCENTRATION C 

7429-90-5 Aluminum 19,800 ZT p 

7440-38-2 Arsenic 7.0 3~ X H 

7440-41-7 Beryllium 1.7 P 

7440-43-9 Cadmium 14.5 P 

7440-47-3 Chromium 60 y P 

7440-50-8 Copper 15 P 

7439-89-6 Iron 17,600 T P 

7439-92-1 Lead 28 F 

7439-96-5 Manganese 547 P 

7440-02-0 Nickel 32 P 

7440-09-7 Potassium 5,500 A 

7782-49-2 Selenium 1.2 X H 

7440-22-4 Silver 1 P 

7440-23-5 Sodium 310 A 

7440-62-2 Vanadium 82 P 

7440-66-6 Zinc 265 P 

Fluoride 41.5 E 

Cation Exchange Capacity 19.5 A 

Nitrate/Nitrite as N 2.4 ACR 

pH 7.1 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121549 

Matrix (Soil/Water): Soil Sample ID: S2^A— 
Level (Low/Med): - Date Received: 10/31/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. ANALTOJ : ^ CONCENTRATION §:cf 

7429-90-5 Aluminum 17,400 Z2~ p 

7440-38-2 Arsenic 4.0 J" X H 

7440-41-7 Beryllium 1 
/ 

P 

7440-43-9 Cadmium 6.8 P 

7440-47-3 Chromium 30 T P 

7440-50-8 Copper 12 P 

7439-89-6 Iron 16,200 T P 

7439-92-1 Lead 25 F 

7439-96-5 Manganese 569 P 

7440-02-0 Nickel 27 P 

74404)9-7 Potassium 4,790 T A 

7782-49-2 Selenium 0.6 uj~ X H 

7440-22-4 Silver 1 u P 

7440-23-5 Sodium 205 A 

7440-62-2 Vanadium 40 P 

7440-66-6 Zinc 130 cr P 

Fluoride 6.5 E 

Cation Exchange Capacity 26.0 A 

Nitrate/Nitrite as N 47 ACR 

pH 7.4 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121550 

Matrix (Soil/Water): Soil Sample ID: S2-6B 
Level (Low/Med): - Date Received: 10/31/91 
Solids: 1Q0 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. ANALYTE '• CONCENTRATION C Q M 

7429-90-5 Aluminum 15,800 T P 

7440-38-2 Arsenic 4.0 T~ H 

7440-41-7 Beryllium 1 < •  ̂  P 

744043-9 Cadmium 3 3 P 

744047-3 Chromium 25 y P 

7440-50-8 Copper 12 P 

7439-89-6 Iron 17,000 y P 

7439-92-1 Lead 24 F 

7439-96-5 Manganese 594 P 

7440-02-0 Nickel 25 P 

7440-09-7 Potassium 4,300 y A 

778249-2 Selenium 0.6 VJ X H 

7440-224 Silver 1 V P 

7440-23-5 Sodium 175 A 

7440-62-2 Vanadium 22 P 

7440-66-6 Zinc 80 y P 

Fluoride 12.5 E 

Cation Exchange Capacity 20.3 A 

Nitrate/Nitrite as N 14 ACR 

pH 7.4 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121551 

Matrix (Soil/Water): Soil Sample ID: S2-5A 
Level (Low/Med): - Date Received: 10/31/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. ANALYTB CONCENTRATION C Q M 

7429-90-5 Aluminum 16,200 T P 

7440-38-2 Arsenic 7.0 zr \ r . \ t - H 

7440-41-7 Beryllium 1 P 

7440-43-9 Cadmium 9.0 P 

7440-47-3 Chromium 19 zr P 

7440-50-8 Copper 14 P 

7439-89-6 Iron 15,900 zr~ P 

7439-92-1 Lead 21 F 

7439-96-5 Manganese 540 P 

7440-02-0 Nickel 46 P 

7440-09-7 Potassium 4,500 zr A 

7782-49-2 Selenium 0.6 uj X H 

7440-22-4 Silver A u P 

7440-23-5 Sodium Y-i- 225 A 

7440-62-2 Vanadium 40 P 

7440-66-6 Zinc 91.9 zr P 

Fluoride 19.1 E 

Cation Exchange Capacity 17.2 A 

Nitrate/Nitrite as N 12 ACR 

PH 7.8 E 

52 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121552 

Matrix (Soil/Water): Soil Sample ID: S2-5B 
Level (Low/Med): - Date Received: 10/31/91 
Solids: lQO 

Concentration Units (mg/1 or mg/kg dry weight): me/kg 

• CAS NO. ANALYTE CONCENTRATION C M -V 

7429-90-5 Aluminum 17,400 y P 

7440-38-2 Arsenic 6.0 H 

7440-41-7 Beryllium 1 u P 

7440-43-9 Cadmium 9.2 P 

7440-47-3 Chromium 18 T P 

7440-50-8 Copper 15 P 

7439-89-6 Iron 16.600 T P 

7439-92-1 Lead 18 F 

7439-96-5 Manganese 574 P 

7440-02-0 Nickel 50 P 

7440-09-7 Potassium 4,100 A 

7782-49-2 Selenium 0.6 uT 
' ^ 

H 

7440-22-1 Silver (0.2 ^ ,r- u P 

7440-23-5 Sodium - 224 A 

7440-62-2 Vanadium 37 P 

7440-66-6 Zinc 102 J" P 

Fluoride 11.5 E 

Cation Exchange Capacity 18.4 A 

Nitrate/Nitrite as N 8.3 ACR 

pH 6.9 E 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121553 

Matrix (Soil/Water): Soil Sample ID: S2-3A 
Level (Low/Med): - Date Received: 10/31/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. CONCENTRATION C " WiM# 

7429-90-5 Aluminum 15,600 T p 

7440-38-2 Arsenic 10 T H 

7440-41-7 Beryllium 4.0 
i • -

P 

7440-43-9 Cadmium 67.6 P 

7440-47-3 Chromium 126 T P 

7440-50-8 Copper 41 P 

7439-89-6 Iron 15,100 T~ P 

7439-92-1 Lead 68 F 

7439-96-5 Manganese 703 P 

7440-02-0 Nickel 87.3 P 

7440-09-7 Potassium 5,600 T .s A 

7782-49-2 Selenium 0.8 
y J>y H 

7440-22-4 Silver 10 P 

7440-23-5 Sodium 1,220 A 

7440-62-2 Vanadium 324 P 

7440-66-6 Zinc 927 r P 

Fluoride 21.5 E 

Cation Exchange Capacity 30.6 A 

Nitrate/Nitrite as N 38 ACR 

PH 7.3 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121554 

Matrix (Soil/Water): Soil Sample ID: $2-3B 
Level (Low/Med): - Date Received: 10/31/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): me/kg 

CAS NO ANALYTE CONCENTRATION :if'M !-v 

7429-90-5 Aluminum 15,900 X p 

7440-38-2 Arsenic 9.0 X H 

7440-41-7 Beryllium 1 P 

7440-43-9 Cadmium 16 P 

744047-3 Chromium 15 X P 

7440-50-8 Copper 17 P 

7439-89-6 Iron 16,100 X P 

7439-92-1 Lead 39 F 

7439-96-5 Manganese 604 P 

7440-02-0 Nickel 46 P 

7440-09-7 Potassium 5,500 X A 

7782-49-2 Selenium 1.0 X y H 

7440-22-4 Silver 2 P 

7440-23-5 Sodium 424 A 

7440-62-2 Vanadium 80 P 

7440-66-6 Zinc 82.8 X" P 

Fluoride 34.2 E 

Cation Exchange Capacity 29.6 A 

Nitrate/Nitrite as N 18 ACR 

PH 7.1 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121555 

Matrix (Soil/Water): Soil Sample ID: Back-IA 
Level (Low/Med): - Date Received: 10/31/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): me/kg 

CAS NO. ANALYTB CONCENTRATION C M 

7429-90-5 Aluminum 16,100 T P 

7440-38-2 Arsenic 5.0 JT H 

7440-41-7 Beryllium 1 V P 

7440-43-9 Cadmium ss P 

7440-47-3 Chromium 15 P 

7440-50-8 Copper 17 P 

7439-89-6 Iron 16,100 zr P 

7439-92-1 Lead 21 F 

7439-96-5 Manganese 580 P 

7440-02-0 Nickel 43 P 

7440-09-7 Potassium 5,600 zr A 

7782-49-2 Selenium 0.6 uT H 

7440-22-4 Silver 2 ' '  u P 

7440-23-5 Sodium ^ 300 A 

7440-62-2 Vanadium 30 P 

7440-66-6 Zinc 78.4 3~ P 

Fluoride 5.4 E 

Cation Exchange Capacity 20.0 A 

Nitrate/Nitrite as N 1.3 ACR 

PH IS E 

A 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121556 

Matrix (Soil/Water): Soil Sample ID: Back-IB 
Level (Low/Med): — Date Received: 10/31/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): me/kg 

CAS NO. ANALYIE CONCENTRATION C : • M • •• 

7429-90-5 Aluminum 15,400 T P 

7440-38-2 Arsenic 4.0 cr H 

7440-41-7 Beryllium 1 V P 

7440-43-9 Cadmium 5.2 P 

744047-3 Chromium 15 T P 

7440-50-8 Copper 16 P 

7439-89-6 Iron 14,600 P 

7439-92-1 Lead 20 F 

7439-96-5 Manganese 580 P 

7440-02-0 Nickel 52.9 P 

7440-09-7 Potassium 4,800 a~ A 

778249-2 Selenium 0.6 H 

7440-224 Silver . .2 " u P 

7440-23-5 Sodium i'"JS 324 A 

7440-62-2 Vanadium 27 P 

7440-66-6 Zinc 76 J P 

Fluoride 19.9 E 

Cation Exchange Capacity 18.9 A 

Nitrate/Nitrite as N 8.0 ACR 

PH 7.8 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121557 

Matrix (Soil/Water): Soil Sample ID: Back-2A 
Level (Low/Med): — Date Received: 10/31/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): me/kg 

CAS NO. ANALYTB CONCENTRATION C 

7429-90-5 Aluminum 16,500 T P 

7440-38-2 Arsenic 6.0 ;T H 

7440-41-7 Beryllium 1 u 
V.J J 

P 

7440-43-9 Cadmium 5.0 P 

7440-47-3 Chromium 13 J~~ P 

7440-50-8 Copper 18 P 

7439-89-6 Iron 15,700 3T P 

7439-92-1 Lead 25 F 

7439-96-5 Manganese 564 P 

7440-02-0 Nickel 42 P 

744009-7 Potassium 5,200 ZR A 

7782-49-2 Selenium 0.6 uJ 
" ^ H 

7440-22-4 Silver (0.2-) 2 V P 

7440-23-5 Sodium R-R„ 200 A 

7440-62-2 Vanadium 27 P 

7440-66-6 Zinc 77 P 

Fluoride 6.1 E 

Cation Exchange Capacity 22.0 A 

Nitrate/Nitrite as N 2.7 ACR 

PH 7.7 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121558 

Matrix (Soil/Water): Soil Sample ID: Back-2B 
Level (Low/Med): - Date Received: 10/31/91 
Solids: 10Q 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. ANALYTB CONCENTRATION C M 

7429-90-5 Aluminum 16,600 T P 

7440-38-2 Arsenic 5.0 ^r H 

7440-41-7 Beryllium 1 u P 

7440-43-9 Cadmium 5.2 P 

7440-47-3 Chromium 16 jr- P 

7440-50-8 Copper 16 P 

7439-89-6 Iron 16,500 j- P 

7439-92-1 Lead 17 F 

7439-96-5 Manganese 534 P 

7440-02-0 Nickel 44 P 

7440-09-7 Potassium 5,100 a~ A 

778249-2 Selenium 0.6 vj 
' ̂  H 

7440-224 Silver 2-1 - . 2' u P 

7440-23-5 Sodium VJ"' 324 A 

7440-62-2 Vanadium 35 P 

7440-66-6 Zinc 69.4 cr P 

Fluoride 66.1 E 

Cation Exchange Capacity 19.1 A 

Nitrate/Nitrite as N 7.6 ACR 

pH 8.3 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121559 

Matrix (Soil/Water): Soil Sample ID: Back-3A 
Level (Low/Med): -- Date Received: 10/31/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. ANALYTE CONCENTRATION C M 

7429-90-5 Aluminum 16,000 p 

7440-38-2 Arsenic 5.0 ;r H 

7440-41-7 Beryllium 1 P 

744043-9 Cadmium 9.7 P 

7440-47-3 Chromium 16 ir P 

7440-50-8 Copper 16 P 

7439-89-6 Iron 19,200 IT P 

7439-92-1 Lead 39 F 

7439-96-5 Manganese 476 P 

7440-02-0 Nickel 30 P 

7440-09-7 Potassium 4,000 cr A 

7782-49-2 Selenium 0.8 rr H 

7440-22-4 Silver fjJ 1 2 u P 

7440-23-5 Sodium r J ' 648 A 

7440-62-2 Vanadium 42 P 

7440-66-6 Zinc 123 :f P 

Fluoride 46.6 E 

Cation Exchange Capacity 25.4 A 

Nitrate/Nitrite as N 13 ACR 

PH 7.7 E 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121560 

Matrix (Soil/Water): Soil Sample ID: Back-3B 
Level (Low/Med): - Date Received: 10/31/91 
Solids: 1QQ 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. ANALYIE CONCENTRATION 

7429-90-5 Aluminum 17,400 a" P 

7440-38-2 Arsenic 5.0 J-* H 

7440-41-7 Beryllium 1 P 

7440-43-9 Cadmium 7.0 P 

744047-3 Chromium 15 T P 

7440-50-8 Copper 14 P 

7439-89-6 Iron 23,000 T P 

7439-92-1 Lead 81 F 

7439-96-5 Manganese 514 P 

7440-02-0 Nickel 37 P 

74404)9-7 Potassium 3,800 zr A 

7782-49-2 Selenium 0.6 H 

7440-22-4 Silver (Q.Z\ .2 u P 

7440-23-5 Sodium |V 798 A 

7440-62-2 Vanadium 42 P 

7440-66-6 Zinc 783 5 P 

Fluoride 5.7 E 

Cation Exchange Capacity 223 A 

Nitrate/Nitrite as N 12 ACR 

pH 7.7 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121561 

Matrix (Soil/Water): Soil Sample ID: Back-3C 
Level (Low/Med): - Date Received: 10/31/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. ANALYTE CONCENTRATION C M 

7429-90-5 Aluminum 16,700 J" P 

7440-38-2 Arsenic 5.0 r A<f \<;,S H 

7440-41-7 Beryllium 2 P 

7440-43-9 Cadmium 6.0 P 

7440-47-3 Chromium 13 ZT~ P 

7440-50-8 Cbpper 15 P 

7439-89-6 Iron 21,900 -T P 

7439-92-1 Lead 25 F 

7439-96-5 Manganese 493 P 

7440-02-0 Nickel 37 P 

7440-09-7 Potassium 3,900 A 

7782-49-2 Selenium 0.6 H 

7440-22-4 Silver ' (Mi -2 P 

7440-23-5 Sodium 922 A 

7440-62-2 Vanadium 40 P 

7440-66-6 Zinc 63.8 3 P 

Fluoride 3.9 E 

Cation Exchange Capacity 22.5 A 

Nitrate/Nitrite as N 13 ACR 

pH 7.7 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121488 

Matrix (Soil/Water): Soil Sample ID: Soda N 
Level (Low/Med): Date Received: 10/29/91 
Solids: 17.4 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg Drv Weight 

CAS NO. ANALYTE CONCENTRATION M 

7429-90-5 Aluminum 7,280 y P 

7440-38-2 Arsenic 82 j" H 

7440-41-7 Beiyllium 2.7 P 

7440-43-9 Cadmium 25.1 JT P 

744047-3 Chromium 13 y P 

7440-508 Copper 7 P 

7439-89-6 Iron 194,000 y P 

7439-92-1 Lead 11 P 

7439-96-5 Manganese 1,200 P 

7440-02-0 Nickel 82.3 P 

744009-7 Potassium 13,500 y A 

7782-49-2 Selenium 1.0 H 

744022-4 Silver 0.2 X 
7440-23-5 Sodium 600 A 

7440-62-2 Vanadium 94 P 

7440-66-6 Zinc 100 P 

Fluoride 23 E 

Cation Exchange Capacity 33.2 A 

Nitrate/Nitrite as N ACR 

PH 7.1 E 

10 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121489 

Matrix (Soil/Water): Soil Sample ID: Sod3 3— 
Level (Low/Med): Date Received: —10/29/91 

Solids: 10-1 

Concentration Units (mg/1 or mg/kg dry weight): mg/kc Drv Weight 

CAS NO. ANALYTE CONCENTRATION 1:cf; M 

7429-90-5 Aluminum 8,460 rr P 

7440-38-2 Arsenic 15 T H 

7440-41-7 Beryllium 3 P 

7440-43-9 Cadmium 29.6 CT P 

7440-47-3 Chromium 19 P 

7440-50-8 Copper 16 P 

7439-89-6 Iron 197,000 S P 

7439-92-1 Lead 10 F 

7439-96-5 Manganese 1,270 P 

7440-02-0 Nickel 89 P 

744009-7 Potassium 13,900 A 

7782-49-2 Selenium 1.2 H 

7440-22-4 Silver 0.5 

7440-23-5 Sodium 800 A 

7440-62-2 Vanadium 208 P 

7440-66-6 Zinc 110 P 

Fluoride 1.7 E 

Cation Exchange Capacity 58.1 A 

Nitrate/Nitrite as N ACR 

PH 7.6 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121490 

Matrix (Soil/Water): Soil Sample ID: Outflow 
Level (Low/Med): Date Received: 10/29/91 
Solids: 13.8 

Concentration Units (mg/1 or mg/kg dry weight): mg/kp Dry Weight 

CAS NO. ANALYIE \ . CONCENTRATION <i:C Q M 

7429-90-5 Aluminum 7,680 a~ P 

7440-38-2 Arsenic 12 sr H 

7440-41-7 Beryllium 3 P 

7440-43-9 Cadmium 61.0 cr P 

7440-47-3 Chromium 18 3~ P 

7440-50-8 Copper 22 P 

7439-89-6 Iron 173,000 T P 

7439-92-1 Lead 11 F 

7439-96-5 Manganese 693 P 

7440-02-0 Nickel 153 P 

7440-09-7 Potassium 10,200 T A 

7782-49-2 Selenium 0.8 H 

7440-22-4 Silver OS 

7440-23-5 Sodium 700 A 

7440-62-2 Vanadium 114 P 

7440-66-6 Zinc 170 P 

Fluoride 2.1 E 

Cation Exchange Capacity 65.1 A 

Nitrate/Nitrite as N ACR 

PH 7.9 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121491 

Matrix (Soil/Water): Soil Sample ID: UP Near 
Level (Low/Med): Date Received: 10/29/91 
Solids: 49.1 

Concentration Units (mg/1 or mg/kg dry weight): me/kg Drv Weight 

CAS NO. CONCENTRATION :W;i Y0M: Qltflf M CAS NO. ANALY1H : CONCENTRATION :W;i Y0M: Qltflf M 

7429-90-5 Aluminum 7,350 X p 

7440-38-2 Arsenic 5.4 X H 

7440-41-7 Beryllium 2 p 

7440-43-9 Cadmium 13.9 X p 

7440-47-3 Chromium 8.5 S p 

7440-50-8 Copper 2 p 

7439-89-6 Iron 110,000 X p 

7439-92-1 Lead IS F 

7439-96-5 Manganese 1,050 P 

7440-02-0 Nickel 62 P 

7440-09-7 Potassium 9,400 T A 

7782-49-2 Selenium 0.6 V H 

7440-22-4 Silver 0.1 

7440-23-5 Sodium 500 A 

744062-2 Vanadium 30 P 

7440666 Zinc 47 P 

Fluoride 4.9 E 

Cation Exchange Capacity 31.6 A 

Nitrate/Nitrite as N ACR 

PH 7.1 E 

f 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121492 

Matrix (Soil/Water): Soil Sample ID: UP Middle 
Level (Low/Med): Date Received: 10/29/91 
Solids: 38.9 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg Drv Weight 

CAS NO. • - X ANALYTE CONCENTRATION ::;;:C" Q M 

7429-90-5 Aluminum 8,780 P 

7440-38-2 Arsenic 8.6 T H 

7440-41-7 Beryllium 3.5 P 

7440-43-9 Cadmium 8.3 cr P 

7440-47-3 Chromium 95 P 

7440-50-8 Copper 5 P 

7439-89-0 Iron 95,800 T P 

7439-92-1 Lead 15 F 

7439-96-5 Manganese 913 P 

74404)2-0 Nickel 52 P 

74404)9-7 Potassium 7,700 5~ A 

7782-49-2 Selenium 0.6 u H 

7440-22-4 Silver 0.1 

7440-23-5 Sodium 400 A 

7440-62-2 Vanadium 23 P 

7440-66-6 Zinc 45 P 

Fluoride 2.2 E 

Cation Exchange Capacity 33.3 A 

Nitrate/Nitrite as N ACR 

PH 15 E 

/̂ / 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121493 

Matrix (Soil/Water): Soil Sample ID: UP Near 
Level (Low/Med): Date Received: 10/29/91 
Solids: 40,5 

Concentration Units (mg/1 or mg/kg dry weight): me/ke Drv Weight 

CAS NO. ANALYTE CONCENTRATION C Q M 

7429-90-5 Aluminum 3,300 P 

7440-38-2 Arsenic 4.6 H 

7440-41-7 Beryllium 4.0 P 

7440-43-9 Cadmium 10.7 :T P 

7440-47-3 Chromium 4 T P 

7440-50-8 Copper 1 u P 

7439-89-6 Iron 122,000 P 

7439-92-1 Lead 1.8 F 

7439-96-5 Manganese 481 P 

7440-02-0 Nickel 52 P 

7440-09-7 Potassium 14,200 A 

7782-49-2 Selenium 0.6 u H 

7440-22-4 Silver 0.1 V 
7440-23-5 Sodium 900 A 

7440-62-2 Vanadium 17 P 

7440-66-6 Zinc 27 P 

Fluoride 33 E 

Cation Exchange Capacity 37.7 A 

Nitrate/Nitrite as N ACR 

PH 7.6 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 171771 

Matrix (Soil/Water): Soil Sample ID: S-2B 
Level (Low/Med): Date Received: 10/22/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. ANALYTE .yrt'Mi CONCENTRATION Q M 

7429-90-5 Aluminum 28,800 P 

7440-38-2 Arsenic 4.6 T H 

7440-41-7 Beryllium 2 P 

7440-43-9 Cadmium 55 cr- P 

7440-47-3 Chromium 57 P 

7440-50-8 Copper 22 P 

7439-89-6 Iron 25.900 P 

7439-92-1 Lead 25 F 

7439-96-5 Manganese 507 P 

74404)2-0 Nickel 45 P 

7440-09-7 Potassium 3,000 A 

7782-49-2 Selenium 0.8 ZT H 

7440-22-4 Silver 8.5 P 

7440-23-5 Sodium 674 A 

7440-62-2 Vanadium 95 P 

7440-66-6 Zinc 2,290 P 

Fluoride 73.9 E 

Cation Exchange Capacity 20.2 A 

Nitrate/Nitrite as N Z1 ACR 

PH 7.3 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121224 

Matrix (Soil/Water): Soil Sample ID: S-3B 
Level (Low/Med): Date Received: 10/22/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. ANALYTE CONCENTRATION :N- C M 

7429-90-5 Aluminum 24,100 P 

7440-38-2 Arsenic 6.0 H 

7440-41-7 Beryllium 2 P 

7440-43-9 Cadmium 13 P 

744047-3 Chromium 52 P 

7440-50-8 Copper 20 P 

7439-89-6 Iron 34 P 

7439-92-1 Lead 32 F 

7439-96-5 Manganese 2,010 P 

7440-02-0 Nickel 52 P 

7440-09-7 Potassium 9,500 A 

778249-2 Selenium 0.8 X  H 

7440-224 Silver 1 P 

7440-23-5 Sodium 648 A 

7440-62-2 Vanadium 90 P 

7440-66-6 Zinc 220 P 

Fluoride 25.0 E 

Cation Exchange Capacity 22.5 A 

Nitrate/Nitrite as N 4.3 ACR 

PH 7.6 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121225 

Matrix (Soil/Water): Soil Sample ID: S-4B 
Level (Low/Med): Date Received: 10/22/91 
Solids: 1QQ 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. CONCENTRATION C CAS NO. ANALYIE CONCENTRATION C . M 

7429-90-5 Aluminum 27,100 P 

7440-38-2 Arsenic 6.6 rT H 

7440-41-7 Beryllium 1 P 

7440-43-9 Cadmium 9.9 :T P 

7440-47-3 Chromium 32 P 

7440-50-8 Copper 15 P 

7439-89-6 Iron 55,500 P 

7439-92-1 Lead 28 F 

7439-96-S Manganese 3,440 P 

7440-02-0 Nickel 50 P 

7440-09-7 Potassium 5,500 A 

7782-49-2 Selenium 0.6 3~ H 

7440-22-4 Silver 1 P 

7440-23-5 Sodium 375 A 

7440-62-2 Vanadium 50 P 

7440-66-6 Zinc 110 P 

Fluoride 24.8 E 

Cation Exchange Capacity 28.0 A 

Nitrate/Nitrite as N 2.5 ACR 

PH 7.9 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121226 

Matrix (Soil/Water): Soil Sample ID: S-5B 
Level (Low/Med): Date Received: 10/22/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): me/kg 

CAS NO. ANALYIB CONCENTRATION C• Wi M ->?: 

7429-90-5 Aluminum 32,000 P 

7440-38-2 Arsenic 4.6 H 

7440-41-7 Beryllium 1 P 

744043-9 Cadmium 6.4 P 

7440-47-3 Chromium 32 P 

7440-50-8 Copper 15 P 

7439-89-6 Iron 28,600 P 

7439-92-1 Lead 22 F 

7439-96-5 Manganese 519 P 

7440-02-0 Nickel 32 P 

7440-09-7 Potassium 5,700 A 

7782-49-2 Selenium 0.6 uT H 

744022-4 Silver 1 P 

7440-23-5 Sodium 225 A 

7440-62-2 Vanadium 42 P 

7440-66-6 Zinc 107 P 

Fluoride 12.6 E 

Cation Exchange Capacity 19.9 A 

Nitrate/Nitrite as N 2.8 ACR 

pH 7.2 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121227 

Matrix (Soil/Water): Soil Sample ID: S-6B 
Level (Low/Med): Date Received: 10/22/91 
Solids: 1QQ 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. CAS NO. ANALYTB CONCENTRATION C M 

7429-90-5 Aluminum 32,200 P 

7440-38-2 Arsenic 3.6 3* H 

7440-41-7 Beryllium 1 P 

7440-43-9 Cadmium 5.4 3 P 

7440-47-3 Chromium 32 P 

7440-50-8 Copper 12 P 

7439-89-6 Iron 28,000 P 

7439-92-1 Lead 23 F 

7439-96-5 Manganese 480 P 

7440-02-0 Nickel 32 P 

7440-09-7 Potassium 4,800 A 

7782-49-2 Selenium 0.6 H 

7440-22-4 Silver 1 P 

7440-23-5 Sodium 300 A 

7440-62-2 Vanadium 40 P 

7440-66-6 Zinc 102 P 

Fluoride 39.1 E 

Cation Exchange Capacity 21.7 A 

Nitrate/Nitrite as N 2.9 ACR 

pH 8.0 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121231 

Matrix (Soil/Water): Soil Sample ID: S-10 
Level (Low/Med): Date Received: 10/22/91 
Solids: 120 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. ANALYTB CONCENTRATION C ' M 

7429-90-5 Aluminum 29,500 P 

7440-38-2 Arsenic 8.8 T H 

7440-41-7 Beryllium 2.5 P 

7440-43-9 Cadmium 20.7 r P 

7440-47-3 Chromium 65 P 

7440-50-8 Copper 17 P 

7439-89-6 Iron 24,900 P 

7439-92-1 Lead 27 F 

7439-96-5 Manganese 436 P 

7440-02-0 Nickel 37 P 

7440-09-7 Potassium 4,900 A 

7782-49-2 Selenium 1.8 T /S H 

7440-22-4 Silver 2 P 

7440-23-5 Sodium 623 A 

7440-62-2 Vanadium 97 P 

7440-66-6 Zinc 334 P 

Fluoride 85.0 E 

Cation Exchange Capacity 15.7 A 

Nitrate/Nitrite as N 2.8 ACR 

PH 7.8 E 

A 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121232 

Matrix (Soil/Water): Soil Sample ID: S-ll 
Level (Low/Med): Date Received: 10/22/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. ANALYTE CONCENTRATION C S; ": M CAS NO. CONCENTRATION S; ": M 

7429-90-5 Aluminum 27,200 P 

7440-38-2 Arsenic 5.6 zr H 

7440-41-7 Beryllium 2 P 

7440-43-9 Cadmium 16 zr P 

7440-47-3 Chromium 55 P 

7440-50-8 Copper 2 P 

7439-89-6 Iron 20,000 P 

7439-92-1 Lead 20 F 

7439-96-5 Manganese 417 P 

7440-02-0 Nickel 35 P 

7440-09-7 Potassium 5,400 A 

7782-49-2 Selenium 1.2 H 

7440-22-4 Silver U P 

7440-23-5 Sodium 300 A 

7440-62-2 Vanadium 87 P 

7440-66-6 Zinc 250 P 

Fluoride 24.8 E 

Cation Exchange Capacity 19.4 A 

Nitrate/Nitrite as N 5.6 ACR 

PH 7.0 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121236 

Matrix (Soil/Water): Soil Sample ID: S-1S 
Level (Low/Med): Date Received: 10/22/91 
Solids: lQO 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. ANALYTB CONCENTRATION M 

7429-90-5 Aluminum 45,100 P 

7440-38-2 Arsenic 42 cr H 

7440-41-7 Beryllium 3.5 P 

7440-43-9 Cadmium 13.4 ~r P 

7440-47-3 Chromium 4.0 P 

7440-50-8 Copper 17 P 

7439-89-6 Iron 22,000 P 

7439-92-1 Lead 20 F 

7439-96-5 Manganese 449 P 

74404)2-0 Nickel 35 P 

7440-09-7 Potassium . 4,900 A 

7782-49-2 Selenium 0.8 zr H 

7440-22-4 Silver 2 P 

7440-23-5 Sodium 324 A 

7440-62-2 Vanadium 75 P 

7440-66-6 Zinc 180 P 

Fluoride 19.0 E 

Cation Exchange Capacity 34.5 A 

Nitrate/Nitrite as N 22 ACR 

PH 7.6 E 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121237 

Matrix (Soil/Water): Soil Sample ID: S-16 
Level (Low/Med): Date Received: 10/22/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. ANALYTB CONCENTRATION C M 

7429-90-5 Aluminum 27,300 P 

7440-38-2 Arsenic 3.8 X H 

7440-41-7 Beryllium 2 P 

7440-43-9 Cadmium 8.9 IT P 

7440-47-3 Chromium 37 P 

7440-50-8 Copper 17 P 

7439-89-6 Iron 22,100 P 

7439-92-1 Lead 19 F 

7439-96-5 Manganese 524 P 

7440-02-0 Nickel 35 P 

7440-09-7 Potassium 5,100 A 

7782-49-2 Selenium 0.8 IT H 

7440-22-4 Silver 1 P 

7440-23-5 Sodium 324 A 

7440-62-2 Vanadium 57 P 

7440-66-6 Zinc 150 P 

Fluoride 12.6 E 

Cation Exchange Capacity 22.3 A 

Nitrate/Nitrite as N 6.8 ACR 

PH 7.4 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121238 

Matrix (Soil/Water): Soil Sample ID: S-8 
Level (Low/Med): Date Received: 10/22/91 
Solids: 1QQ 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. ANALYTO CONCENTRATION M 

7429-90-5 Aluminum 31,700 P 

7440-38-2 Arsenic 6.4 jr H 

7440-41-7 Beryllium 2 P 

7440-43-9 Cadmium 13.1 zr P 

7440-47-3 Chromium 60 P 

7440-50-8 Copper 17 P 

7439-89-6 Iron 24,000 P 

7439-92-1 Lead 18 F 

7439-96-5 Manganese 424 P 

7440-02-0 Nickel 37 P 

744009-7 Potassium 5,200 A 

7782-49-2 Selenium 1.0 zr y H 

7440-22-4 Silver 1 P 

7440-23-5 Sodium 399 A 

7440-62-2 Vanadium 92 P 

7440-66-6 Zinc 215 P 

Fluoride 25.8 E 

Cation Exchange Capacity 23.3 A 

Nitrate/Nitrite as N 19 ACR 

PH 7.4 E 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121228 

Matrix (Soil/Water): Soil Sample ID: S-7 
Level (Low/Med): Date Received: 10/22/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. ANALYTE CONCENTRATION C Q M 

7429-90-5 Aluminum 33400 P 

7440-38-2 Arsenic 3.8 X H 

7440-41-7 Beryllium 2 P 

7440-43-9 Cadmium 6.4 X P 

7440-47-3 Chromium 32 P 

7440-508 Copper 17 P 

7439-89-6 Iron 30400 P 

7439-92-1 Lead 23 F 

7439-96-5 Manganese 607 P 

7440-02-0 Nickel 32 P 

7440-09-7 Potassium 6,000 A 

7782-»9-2 Selenium 0.6 X H 

744022-4 Silver 1 P 

744023-5 Sodium 350 A 

7440-62-2 Vanadium 37 P 

7440-66-6 Zinc 120 P 

Fluoride 10.0 E 

Cation Exchange Capacity 284 A 

Nitrate/Nitrite as N 2.3 ACR 

pH 7.4 E 

A 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121229 

Matrix (Soil/Water): Soil Sample ID: S-8 
Level (Low/Med): Date Received: 10/22/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. • ANALYTE CONCENTRATION C Q M 

7429-90-5 Aluminum 29,200 P 

7440-38-2 Arsenic 6.7 T H 

7440-41-7 Beryllium 2 P 

7440-43-9 Cadmium 13 y P 

7440-47-3 Chromium 57 P 

7440-50-8 Copper 17 P 

7439-89-6 Iron 24,600 P 

7439-92-1 Lead 21 F 

7439-96-5 Manganese 424 P 

7440-02-0 Nickel 32 P 

7440-09-7 Potassium 5,400 A 

7782-49-2 Selenium 1.0 T H 

7440-22-4 Silver 1 P 

7440-23-5 Sodium 349 A 

7440-62-2 Vanadium 87 P 

7440-66-6 Zinc 210 P 

Fluoride 23.0 E 

Cation Exchange Capacity 17.6 A 

Nitrate/Nitrite as N 9.8 ACR 

PH 7.6 E 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121230 

Matrix (Soil/Water): Soil Sample ID: S-9 
Level (Low/Med): Date Received: 10/22/91 
Solids: lOQ 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. CONCENTRATION C '• M CAS NO. CONCENTRATION C '• M 

7429-90-5 Aluminum 43,900 P 

7440-38-2 Arsenic 10 H 

7440-41-7 Beryllium 2.7 P 

7440-43-9 Cadmium 32.5 or P 

7440-47-3 Chromium 120 P 

7440-50-8 Copper 20 P 

7439-89-6 Iron 31,900 P 

7439-92-1 Lead 30 F 

7439-96-S Manganese 429 P 

7440-02-0 Nickel 47 P 

74404)9-7 Potassium 5,700 A 

7782-49-2 Selenium 2.0 or H 

7440-22-4 Silver 3 P 

7440-23-5 Sodium 499 A 

7440452-2 Vanadium 150 P 

7440-66-6 Zinc 496 P 

Fluoride 47.2 E 

Cation Exchange Capacity 18.9 A 

Nitrate/Nitrite as N 5.8 ACR 

pH 7.8 E 

20 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121233 

Matrix (Soil/Water): Soil Sample ID: S-12 
Level (Low/Med): Date Received: 10/22/91 
Solids: 1QQ 

Concentration Units (mg/1 or mg/kg dry weight): mg/ke 

CAS NO. ANALYIB CONCENTRATION C M CAS NO. ANALYIB CONCENTRATION C M 

7429-90-5 Aluminum 32,700 P 

7440-38-2 Arsenic 8.8 -CT H 

7440-41-7 Beryllium 2 P 

7440-43-9 Cadmium 38.0 T P 

7440-47-3 Chromium 90 P 

744050-8 Copper 22 P 

7439-89-6 Iron 21,800 P 

7439-92-1 Lead 24 F 

7439-96-5 Manganese 484 P 

7440-02-0 Nickel 40 P 

7440-09-7 Potassium 5,800 A 

7782-49-2 Selenium 1.6 H 

7440-22-1 Silver 2 P 

744023-5 Sodium 449 A 

7440-62-2 Vanadium 130 P 

7440-66-6 Zinc 561 P 

Fluoride 40.6 E 

Cation Exchange Capacity 17.6 A 

Nitrate/Nitrite as N 6.8 ACR 

pH 7.0 E 

£ 
23 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121234 

Matrix (Soil/Water): Soil Sample ID: S-13 
Level (Low/Med): Date Received: 10/22/91 
Solids: 100 

Concentration Units (mg/1 or mg/kg dry weight): me/kg 

CAS NO. ANALYTE ' " ' . CONCENTRATION C M 

7429-90-5 Aluminum 33,300 P 

7440-38-2 Arsenic 6.6 T H 

7440-41-7 Beryllium 2.7 P 

7440-43-9 Cadmium 673 P 

7440-47-3 Chromium 130 P 

7440-50-8 Copper 30 P 

7439-89-6 Iron 23,500 P 

7439-92-1 Lead 28 F 

7439-96-5 Manganese 496 P 

7440-02-0 Nickel 50 P 

7440-09-7 Potassium 6,100 A 

7782-49-2 Selenium 1.0 cr y H 

7440-22-4 Silver 4 P 

7440-23-5 Sodium 598 A 

7440-62-2 Vanadium 200 P 

7440-66-6 Zinc 885 P 

Fluoride 1.0 u E 

Cation Exchange Capacity 18.6 A 

Nitrate/Nitrite as N 2.1 ACR 

PH 73 E 



INORGANIC ANALYSIS DATA SHEET 

Lab Name: Chen-Northern. Inc. Sample No. 121235 

Matrix (Soil/Water): Soil Sample ID: S-14 
Level (Low/Med): Date Received: 10/22/91 
Solids: 1QQ 

Concentration Units (mg/1 or mg/kg dry weight): mg/kg 

CAS NO. ANALYTE " CONCENTRATION C M •?;; 

7429-90-5 Aluminum 29,800 p 

7440-38-2 Arsenic 9.8 3~ H 

7440-41-7 Beryllium 2 P 

7440-43-9 Cadmium 40.4 T P 

7440-47-3 Chromium 90 P 

7440-50-8 Copper 25 P 

7439-89-6 Iron 21,800 P 

7439-92-1 Lead 22 F 

7439-96-5 Manganese 462 P 

7440-02-0 Nickel 47 P 

7440-09-7 Potassium 5,700 A 

7782-49-2 Selenium 1.5 y H 

7440-22-4 Silver 2 P 

7440-23-5 Sodium 475 A 

7440-62-2 Vanadium 140 P 

7440-66-6 Zinc 542 P 

Fluoride 68.0 E 

Cation Exchange Capacity 17.6 A 

Nitrate/Nitrite as N 23 ACR 

PH 73 E 
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MONSANTO, INC. 
ANALYTICAL RESULTS 

February 14, 1992 
Job No. 91-942 

Sheet 2 of 3 

Total 
Chemical Petroleum 

Sample Oxygen Hydrocarbons 
Laboratory Identifi- Date B0Ds Demand as Gasoline Date 
Number cation Sampled mg/1 mg/1 mg/1 Received 

121383 TW-16-RFK 10/23/91 4 8 r 0.1 u 10/25/91 
121384 TW-18-RFK 10/23/91 9 6 T * 10/25/91 
121484 TW-20-RFK 10/27/91 * * 0.1 u 10/29/91 
121318 TW-22-RFK 10/22/91 8 18 X 0.1 u 10/24/91 
121319 TW-23-RFK 10/22/91 10 4 * 10/24/91 
121200 TW-26-RFK 10/20/91 * * 0.1 u 10/22/91 
121198 TW-26-RFK Dup 10/20/91 * * 0.1 u 10/22/91 
121271 TW-37-RFK 10/21/91 5 4 uJ" * 10/23/91 
121266 TW-39-RFK 10/21/91 * * 0.1 u 10/23/91 
121485 TW-40-RFK 10/27/91 * * 0.1 u 10/29/91 
121515 TW-41-RFK 10/29/91 * * 0.1 u(0.1u) 10/30/91 
121269 TW-45-RFK 10/21/91 7 16X * 10/23/91 
121324 TW-48-RFK 10/23/91 10 10X * 10/24/91 
121325 TW-49-RFK 10/23/91 4 4 * 10/24/91 
121380 TW-50-RFK 10/23/91 6 14 y 0.1 u(0.lu) 10/25/91 
121153 PW-l-RFK 10/16/91 * * 0.1 u 10/18/91 
121326 SW-49-RFK 10/23/91 4 4 * 10/24/91 

iv 

* Analysis not requested 
u - None detected at this concentration 
Values in parentheses are the results of duplicate analyses. 



APPENDIX S 

ATTACHMENT 4 

RADIOCHEMICAL DATA ASSESSMENT SUMMARIES 
SEDIMENT, SOIL AND SOURCE SAMPLES 



RADIOCHEMICAL DATA ASSESSMENT SUMMARY , 

PROJECT NO. °!I3-//0/,2/! SITE hltry&On rQ 

LABORATORY A LIZ SAMPLES/MATRIX J 

sdg i 4(-> -Z4-

1. HOLDING TIMES 

2. CALIBRATIONS 

3. BLANKS 

4. LCS 

5. DUPLICATE ANALYSIS 

6. MATRIX SPIKE 

7. SAMPLE VERIFICATION 

B. OTHER QC 

9. OVERALL ASSESSMENT 

DATA ASSESSMENT SUMMARY 

ALPHA 
SCINT. 

L.B. 
SCINT. 

GAMMA 
SPEC. 

o 
CD 

_Q_ 

V/A 

Q 

Ok. 

0 « Data had no problems/or qualified due to minor problems. 
M • Data qualified due to major problems. 
Z * Data unacceptable. 
X • Problems, but do not affect data. 

NOTES: 
/ 

'4x1 LL 

FLUOR. 

Qm hf ft. {(*&/<>{, f ft 

Validated by: 

Reviewed by: 



SDG # Project No. *?/ 3~!J0 !.2. K 

Acceptable 
YES NO 

1. Holding Times - ....  ̂

"( OffcjpiniU, /2*r/fJaitr/ iv/f-£. 
In ktnm<-% 7 

2. Calibrations ^ 

VcuXy. mdcJifthf drryxJL 
yugc 

3. Blanks -

C t f i r \  I * -  S  /s )  fc l t i s tJc  

M 5r*~ FLAM^ &jLAa,|r£y WCn I-} 

4. Laboratory Control Standard ,/ 

2s> Pcrirvw ru-U. a>j 

<»C. it—^ fscwa^ g 

5. Duplicate Analysis ^ 

— ^ l ( a T ? ' )  S/ 7^  / )  t c ,  I (V f *~f̂ \ 

JLi3 P P f i M i ft r( OJ ( [A\ {~I/I . 

6. Matrix Spike Analysis 

M / f t  ~  ~ ~  

7. Sa-ple Results Verification 

rc^ 1^ , 
iMMk 



SDG # 3oc-\tf  Project Wo. I \ ̂ I I O l. 2 ) f 

Acceptable 
YES NO 

8. Other QC 

i°/A 

9. Field Duplicates ................. Y-

Qg^ 

10. Overall Assessment 



A 
Accu-Labs Research, Inc. 
663 Table Mountain Drive 
103) 277-9514 

Golden, Colorado 80403-1650 
FAX (303) 277-9512 

A N A L Y S I S  
DATE: 02/18/92 

R E P O R T  
PAGE 1 

DEBBIE GRIMM 
CHEN-NORTHERN, INC. 
P.O. BOX 30615 
BILLINGS, MT 59107 

Lab Job Number: 8734-40306-34 
Date Samples Received: 10/22/91 
Customer PO Number: PROJ# 913-1101 

These samples to be disposed of 30 days after the date of this report. 

AIR Designation -

Sponsor Designation -

Date Collected -

8734-40306-34-1 

S-1A 

10/19/91 

8734-40306-34-2 

S-2A 

10/19/91 

8734-40306-34-3 

S-3A 

10/19/91 

8734-40306-34-4 

S-4A 

10/19/91 

Determinations in pCi/g (dry) unless noted 

Polonium-210 - total 

Thoriun-228 - total 

Thoriun-230 - total 

Thorium-232 - total 

Lead-210 a 46 KeV 

11 ± 2 * 

0.7 • 0.2 * 

2.4 t 0.3 * 
0.6 t 0.2 * 

7.2 t 0.6 • 

5.5 t 1.4 * 

0.7 l 0.2 * 

9.1 t 0.7 * 

0.8 t 0.2 * 

12 t 1 * 

Theriw 336 a 63.3 KeV (/IrAH!***1 3.1 t 0.7 * ** ** 8.6 t 1.4 * 
Theriw 336 a 63.3 KeV (/IrAH!***1 

** ** 

*« 1S i 1 ft 

êaU-214 0 295.2 KeV 3r4r-r 0.3 * " 1 

Lmnl-tl* 8 352.0 

9.2 I 0.4 » 
—  ̂fr*t2r$.Li 

9.2 I 0.4 » 

9.1 l 0.0 * 

9.1 l 0.0 * 

Atiiiiiuin ESQ a 911 1.2 t 0.2 * *• ** 1.0 t 0.3 • 

0.9 I 0.4 * 

tedd-212 8 Z30 lieV 

Oisiuulli 212 B TLJ KeV * 
Thai 11 mi 200 B 503 KeV ™ ' 1.1 I 0.2 ' A 

K-40 3 1460 KeV 14 ± 1 * ** •* 15 t 1 * 

40306-12 



Accu-Labs Research, Inc. 

A N A L Y S I S  R E P O R T  
DATE: 02/18/92 PAGE 2 

Lab Job Number 8734-40306-34 

These samples to be disposed of 30 days after the date of this report. 

AIR Designation • 

Sponsor Designation -

Date Collected -

8734-40306-34-5 

S-5A 

10/19/91 

8734-40306-34-6 

S-6A 

10/19/91 

8734-40306-34-7 

S-7A 

10/19/91 

8734-40306-34-8 

S-8A 

10/19/91 

Determinations in pCi/g (dry) unless noted 

Polonium-210 - total 

Thorium-228 - total 

Thoriun-230 - total 

Thorium-232 - total 

lead-210 0 46 KeV 

Tlilii imi B34 Q 63.3 KlV Untt/um 

2.7 ± 1.0 * 

0.9 l 0.3 * 

1.8 t 0.5 * 
0.9 t 0.3 * 
3.3 ± 0.4 • 

1.3 t 0.7 * 

5.7 t 1.3 * 

0.9 t 0.3 * 

3.1 t 0.5 • 
1.0 ± 0.3 • 

6.0 ± 0.5 • 

4.2 t 0.8 * 

1.0 0.6 * e-re-1 0.» » 

+ x  ̂KadttaM—ZZfo € # • ' !  

Atliniun BB0 IB 911 KeV 23g> «* *« 

. ' • 4 

1.1 ± 0.2 * 1.2 i 0.2 • 

K-40 a 1460 KeV 18 t 1 * 16 t 1 

40306-12 



Accu-Labs Research, Inc. 

A N A L Y S I S  R E P O R T  
DATE: 02/18/92 PAGE 3 

Lab Job Number 8734-40306-34 

These samples to be disposed of 30 days after the date of this report. 

ALR Designation -

Sponsor Designation 

Date Collected -

8734-40306-34-9 8734-40306-34-10 8734-40306-34-11 

S-8A-DUP S-9A S-10A 

10/19/91 10/19/91 10/19/91 

8734-40306-34-12 

S-11A 

10/19/91 

Determinations in pCi/g (dry) unless noted 

Poloniun-210 - total 5.7 t 2.1 * 5.1 ± 2.3 * 

Thorium-228 - total 1.2 ± 0.4 • 0.5 ± 0.2 * 

Thoriun-230 - total 2.8 i 0.7 * 5.8 t 0.5 * 

Thorium-232 - total 0.6 t 0.3 • 0.6 t 0.2 * 

Lead-210 3 46 KeV 6.9 t 0.5 * ** 21 ± 1 * ** 

4.1 t 1.3 * ** 9.0 ± 1.1 * ** 

a A 

|Radium - — t>.3 /o± f 

4 -

Aatininn.aaB 3 011 HieV KetdilA* '22$ 1.1 t 0.3 * •* 0.9 t 0.2 * ** 

t  7  * 

* 

U i  d i i i u u r Z J j  u U J  X U.J X 

K-40 a 1460 ICeV 17 i 1 * ** 13 ± 1 * ** 

40306-12 

$1̂  



Accu-Labs Research, Inc. 

A N A L Y S I S  R E P O R T  
DATE: 02/18/92 PAGE 4 

Lab Job Number 8734-40306-34 

These sanples to be disposed of 30 days after the date of this report. 

ALU Designation - 8734-40306-34-13 8734-40306-34-14 8734-40306-34-15 8734-40306-34-16 

Sponsor Designation - S-12A S-13A S-14A S-15A 

Date Collected - 10/19/91 10/19/91 10/19/91 10/19/91 

Determinations in pCi/g (dry) unless noted 

Poloniun-210 - total 18 t 3 * 24 t 6 * 77 ± 20 * 6.6 l 0.9 * 

Thoriura-228 - total 1.0 t 0.3 * 1.1 t 0.3 * 0.4 t 0.2 • 0.6 t 0.2 * 

Thoriun-230 - total 5.0 t 0.6 * 8.5 t 0.7 * 12 t 1 • 4.5 t 0.6 « 

Thoriun-232 - total 1.0 t 0.3 * 0.9 ± 0.2 * 0.4 l 0.2 * 0.8 t 0.2 • 

Lead-210 3 46 KeV 17 t 1 * 65 t 1 * 54 ± 1 • 7.0 t 0.5 * 

Tliui iuii 834 B 63.3 KeVtUM 5.2 ± 1.1 * 8.5 l 1.1 * 11 ± 2 * 3.8 t 0.8 * 

f . J X V • t 

3*OL&> * ->5:^0.5- / 3 ±  »  

1.4 t 0.3 * 1.0 ± 0.3 * 0.7 t 0.2 * 1.2 t 0.2 * 

I . I  X  W . I  U . J  X  W . I  •  . W  X  W e i  

TtlUl I Illll'ZOfl 0 3AJ 1.1 x 0.2 n 

K-40 a  1460 KeV 18 i 1 *- 16 t 1 * 7.3 t 1.0 * 11 ± 1 * 

40306-12 



Accu-Labs Research, Inc. 

A N A L Y S I S  R E P O R T  
DATE: 02/18/92 PAGE 5 

Lab Job Number 8734-40306-34 

These samples to be disposed of 30 days after the date of this report. 

ALU Designation -

Sponsor Designation -

Date Cot leeted -

8734-40306-34-17 

S-16A 

10/19/91 

8734-40306-34-18 

S-1B 

10/19/91 

8734-40306-34-19 

S-2B 

10/19/91 

8734-40306-34-20 

S-3B 

10/19/91 

Determinations in pCi/g (dry) unless noted 

Polonium-210 - total 

Thoriun-228 - total 

Thorium-230 - total 

Thorium-232 - total 

lead-210 9 46 KeV 

5.0 1 0.8 * 

1.0 t 0.3 * 

2.7 t 0.4 • 

1.6 i 0.3 * 

3.7 t 0.4 * 

9.1 t 1.1 * 

1.1 t 0.3 • 

4.2 t 0.5 * 

1.3 t 0.3 • 
8.3 t 0.6 • 

Thar inn-236 3 42 • 2 AH/It >*C 
Theriua 334 3 93.6 MoW 

Bodium*336 3 184.0 KeV 

LLUU 014 0 395.0 KLV 

hood 316 3 353.0 KeV 

.Mm* -ZLSLC* 
omuth 316 3 609it KeV 

Oiomuth-316 3 1130.6 KeV 

0ianwjtli 314 ffl 1764.7 KeV 

Actinitin SCO Q 330 KeV 

«LliniuirE20 8 911 KeV 

ALiiiiiuii-zza a 90s KUV 

LeaJ313 B 33u KeV 

Bismuiii'Eig a nr k'uv 

Thai I imi 000 Q 003 KLV 

Ul dlllUH-335 B 143 KeV 

K-40 3 1460 KeV 

1.7 t 0.6 

1.7 a 0.6 
T ' - " * 

B.O l 0.3 

l 0.B-

*>3±d.3 
D. 1 i 0. 

3.3 l 0.5 * 

-tr?-1 0.3 

i.e i 0.3 
1.4 ± 0.2 

1.3 1 0.4 

1.0 A 0 . 1  

3.3 I 0.0 

1.3 i 0.3 

0.0 l 0.1 

\ 

19 t 1 * 

3.0 t 0.7 * 

2.5 * 0,7 ft 
*= * • " 7 * 

3.3 1 0.3 

3.5 1 0.3 

±&.3 
3.3 x 0.3 * 

3.3 l 0. 

3.5 t 0.4 

1.3 I 0.3 ' 

1.0 t 0.3 * 

1.8 I 0.3 

0.0 x 0.1 

1.9 I 0.7 * 

1.9 l 0.0 » 

0.3 l 0.3 

15 t 1 * 

«* 

**  

**  

•  *  

**  

** 

** 

*+ 

** 

*• 

** 

*•  

**  

**  



Accu-Labs Research, Inc. 

A N A L Y S I S  R E P O R T  
DATE: 02/18/92 PAGE 6 

Lab Job Number 8734-40306-34 

These samples to be disposed of 30 days after the date of this report. 

ALR Designation -

Sponsor Designation 

8734-40306-34-21 

S-4B 

8734-40306-34-22 

S-5B 

8734-40306-34-23 

S-6B 

8734-40306-34-24< 

S-7B 

Determinations in pCi/g (dry) unless noted 

Poloniun-210 - total 

Thoriisn-228 - total 

Thoriun-230 - total 

Thoriun-232 - total 

Lead-210 a 46 KeV 

2.6 t 0.4 * 

1.4 l 0.4 • 

2.6 ± 0.5 * 

0.0 t 0.1 • 
2.2 i 0.4 • ** ** 

2.8 * 0.6 * 

0.9 i 0.3 * 

2.1 t 0.4 * 

1.2 1 0.3 * 

2.9 ± 0.4 * 

2.0 t 0.6 * *+ ** 1.7 i 0.6 * 

-22 fa 
£.U 1 U*ii 

t>1*0.3 

•Ailinium BOO Q 911 KeV /<Jf 1-3 ± 0.2 * ** • *  1.1 t 0.2 * 

1,6 * 0.3 * 1i0 i 0.3 * 

Lood-aia a a.»8 KOV 1.0 i 0.1 * 

K-40 a 1460 KeV 16 t 1 • ** ** 17 * 1 * 

40306-12 



Accu-Labs Research, Inc. 

A N A L Y S I S  R E P O R T  
DATE: 02/18/92 PAGE 7 

Lab Job Number* 8734-40306-34 

These samples to be disposed of 30 days after the date of this report. 

AIR Designation -

Sponsor Designation -

Date Collected -

8734-40306-34-25 

S-8B 

10/19/91 

8734-40306-34-26 

S-8B-DUP 

10/19/91 

8734-40306-34-27 

S-9B 

10/19/91 

8734-40306-34-28 

S-10B 

10/19/91 

Determinations in pCi/g (dry) unless noted 

Poloniw-210 - total 

Thoriua-228 - total 

Thoriun-230 - total 

Thorium-232 - total 

tead-210 3 46 KeV 

Tliurimi £34 B 63.3 KiV 

jheriuw 234 3 9316 Kev' 

7.0 t 0.9 * 

1.0 1 0.3 * 

4.0 ± 0.6 * 

1.0 t 0.3 * 
6.5 1 0.5 * 

3.1 t 0.8 • 

3.0 i 0.9 « 

5.5 t 0.9 • 
1.0 t 0.3 * 
3.9 t 0.5 • 
0.9 1 0.2 * 

6.8 t 0.6 * 

3.2 t 0.7 • 
O i O  1 0J4 * 

5.6 t 1.0 * 
1.2 i 0.4 * 

3.4 ± 0.5 * 

1.1 ± 0.3 * 

5.8 t 0.5 * 

2.9 i 0.8 * 

0.4 x 0.7 * 

fledius 006 3 IO61O KeV 

Uud 014 0 095.0 KeV 

6.0 1 OiO •  5.0 J. 0.0 « 
3.9 1 0.3 « 

4.3 1 0.7 
4.0 x 0.3 3.3 1 0.3 

lead 214 .0 KeV 3.0 x 0.2 * 

—3.0 1 o.o * 

3.4 L 0.2 3.3 1 0.2 

1 Diswutli 014 0 609.4 KLV —3.5 x 0.0 '  

J.2±0.3 
3.1 I 0.2 ' 

Bismuth 014 3 1100.4 KeV 3.4 1 0.6 * 3.5 1 0.6 3.1 1 0.5 
3.3 1 0.4 Bismuth 014 0 1764.7 KiV 3.6 J. 0.4 * 0.9 X 0.5 * ii.v x 

1.3 I 0.3 
1.1 t 0.2 

TrrrTMuiM-zzii 4 338 K^V 
Auiuiuin 000 8 911 Key 

1.3 t 0.2 '  

1.1 t 0.2 • 
1.2 1 0.3 * 

1.2 i  0.2 *  

1.4 I 0.4 * Alliniuin 220 a 960 KeV 1.5 I 0.4 * 

1.0 1 0.1 * 

1.1 i 0.3 

1.0 i 0.1 Luud 010 0 030 KLV 0.0 l 0. 1  

BIMHUIII-212 8 727 KuV 

Thatilml'208 a 383 MJV 
1.7 l 0.7 -M-2.3 l 

•1.0 l 0.2 

1.7 L 0.6 1 

1.1 t 0.2 1.2 I 0.2 
0.0 l 0.1 URDIIIUIR235 B 143 KUV 

K-40 3 1460 KeV 

0.2 S 0.1 

16 t 1 • 

0.3 i 0.1 

15 * 1 16 t  1 *  



Accu-Labs Research, Inc. 

A N A L Y S I S  R E P O R T  
DATE: 02/18/92 PAGE 8 

Lab Job Number 8734-40306-34 

These samples to be disposed of 30 days after the date of this report. 

ALR Designation -

Sponsor Designation 

Date Collected -

8734-40306-34-29 

S-11B 

10/19/91 

8734-40306-34-30 

S-12B 

10/19/91 

8734-40306-34-31 

S-13B 

10/19/91 

8734-40306-34-32 

S-14B 

10/19/91 

Determinations in pCi/g (dry) unless noted 

Poloniun-210 - total 

Thoriun-228 - total 

Thorium-230 - total 

Thoriun-232 - total 

Lead-210 a 46 KeV 

4.1 ± 0.6 * 

1.1 ± 0.3 * 

3.4 t 0.4 * 

1.3 t 0.3 * 

4.5 t 0.5 * 

14 t 1 • 

1.0 t 0.3 • 

4.9 t 0.5 * 

1.3 ± 0.3 * 

13 t 1 * 

34 t 2 * 

2.3 ± 0.5 * 

18 t 1 * 

4.6 t 0.7 • 

32 t 1 * 

15 t 1 * 

1.7 t 0.4 * 

4.7 ± 0.7 • 

1.6 * 0.4 * 

15 ± 1 • 

Tliui iuii 234 B 63.3 KLV MM 3.2 ± 0.7 * 3.7 t 0.8 * 6.4 t 0.9 * 3.6 t 0.8 * 

2.3 i 0.4 * 

6.S l 0.0 * 
it.3 i 0.4 * 

Ltud ill 4 0 KtV— u.j . • • -• -

Lead ilU u) ibiiiU 

- P 3 6> 
6-H 

4.1 i 0.2 * 

4.3 1 0.6 * 

4.0 i 0.6 * 

1.5 I 0.3 * 

Atliniuui 220 B 911 Kv.* <S* 1.2 ± 0.2 * 1.3 t 0.2 * 1.4 t 0.3 * 1.2 t 0.3 * 

1.4 i 0.4 1 

1.0 l S.I * 

BistiiuLli 812 8 727 KeV 
1.4 i 1.0 * 

0.3 i 0.1 * 
Ui di 1 i uni' £35 B 143 KW 

K-40 3 1460 KeV 19 t 1 • 18 t 1 * 18 t 1 * 17 t 1 • 

40306-12 * ' 



Accu-Labs Research, Inc. 

A N A L Y S I S  R E P O R T  
DATE: 02/18/92 PAGE 9 

Lab Job Number 8734-40306-34 

These samples to be disposed of 30 days after the date of this report. 

ALR Designation -

Sponsor Designation -

Date Collected -

8734-40306-34-33 

S-15B 

10/19/91 

8734-40306-34-34 

S-16B 

10/19/91 

Determinations in pCi/g (dry) unless noted 

Poloniua-210 - total 

Thoriun-228 - total 

Thoriun-230 - total 

Thorititt-232 - total 

Lead-210 a 46 KeV 

Thopimi-334 3 61.2 KoV Ml 

Thori 

5.6 t 0.7 * 

1.6 ± 0.4 * 

5.9 ± 0.7 * 

1.5 t 0.3 • 

7.0 t 0.5 • 

2.8 ± 0.7 * 

B.3 l 0.8 * 

4.9 t 1.0 • 

1.4 t 0.4 • 

2.3 t 0.5 * 

1.2 i 0.3 • 

4.9 ± 0.4 * 

1.6 * 0.6 • 

1.8 l  0.6* 

Rod inn-526 3 186.0 KoV 

bead-5Hi 3 306.2 KeV 

4.8 * 0.7 * 3.1 t 0.6 

3.7 * 0.3 •1 l 0.3 « 

Lood 314 3 353.0 KeV 3.8 1 0.3 • e.3 i oji* • 

»& iamuth-314 3 609.4 KeV 
oiomuth-an. a nao.4 KOV 

-?z?± 0-2 
3.5 l o.a * a.o i o.a * 

3.8 e 0.5 * 

Diamuth-aU 3 1764.7 KoV 

ftotinium-338 3 338 KoV 

3.5 i 0.4 « 

a.4 * 0.5 t  
1.8 i 0.3 « 

1.0 a 0.3 * 1.4 a 0.3 ft 

Ae*-i 

Aotir 

338 8 911 KoV 

•338 a 068 KoV 

1.2 ± 0.2 * 

1.0 * 0.4 

Lead-212 8 230 KeV 

Oiamuth 313 B 737 KeV 

1.1 t e.i 

1.5 I 0.8 

1.3 t 0.2 * 

1.4 a 0.4 « 

1.2 '  0.1 

1.5 I 0.8 

Thai I inn 300 51 505 KeV i.i i o.e 1.1 l 0.2 * 

0.0 i 0.1 » Uranium 335 B 143 KeV 0.0 A 0.1 * 

K-40 a 1460 KeV 13 1 1 18 t 1 * 

* Variability of the radioactive disintegration process (counting error) at the 95X confidence level, 1.96o. 

** Analysis cancelled by client. 

Note: Gamma spec samples allowed to ingrow for 30 days before counting 
Ra-226 not corrected for possible U-235 interference. 

" Bud Summers 
Radiochemistry Supervisor 

BS/ep A 

•A 

40306-12 



RADIOCHEMICAL DATA ASSESSMENT SUMMARY 

PROJECT NO. 9!?>-//0/.2// SITE 

LABORATORY . A/.i SAMPLES/MATRIX J 

sdg i 4/0420- Y 
Y SA-mPh ^ 

DATA ASSESSMENT SUMMARY 

ALPHA l.B. GAMMA FLUOR. 
SCINT. SCINT. SPEC. 

1. HOLDING TIMES 

2. CALIBRATIONS 

3. BLANKS O 

4. LCS /-> 

5. DUPLICATE ANALYSIS 

6. MATRIX SPIKE <>% 

7. SAMPLE VERIFICATION O 

8. OTHER QC /̂A 

9. OVERALL ASSESSMENT n 

0 « Data had no problems/or qualified due to minor problems. 
M = Data qualified due to major problems. 
2 = Data unacceptable. 
X • Problems, but do not affect data. 

N0TES: ~7~~YYsu>> Cr/~e />/,̂  /Oyg/)/i -JdR-

& 3 



SDG « 40Q22—t> Proiert No. U-//d/, 2// 
Acceptable 
YES NO 

1. Holding Times —- ... 

l/enfiw A# /*s&y>r/£r 
/sMft /2*7*/<</ZCCJ> 

2. Calibrations A. 
VcCt Icj Qe\*U;l<Lf UJn ^ TVK. » 

fjc r, f/c '̂ O ZÎ ^K̂ Y r /~z,/>os£̂ / ̂  A* _ 

T^l ,<x-b. lift/ ir T O-̂  J2 C? 
3. Blanks 

, ft A//? Ss**df+,Z*~j4.r 
—Ln—7 A Z*W oJ- . g% c^/// n^e. <r~v ?^u(» 

lo <\*.n\LA(r£y Qns. ut I\~K 

4. Laboratory Control Standard 

1 / < , r t / ?  A/;H %A ./2o 7, 

5 .  D u p l i c a t e  A n a l y s i s  . . .  ^ 

7/Crtft<'' 7—S4„y r /-<LZ>/,tjn,4 r s7 „r 

i rm yu p.-/. 

6. Matrix Spike Analysis 

K/A 

1. Sa-ple Results Verification ^ 

9 \!<-rif/cro Sa»,s?/e f^sulh m 

—r<~0<nr-f~ . AJ/I 

fc/2J2/y(l $ 



1. t 4. 

SDG * 4042-?--(e Project Ho. <9 / Z-//Q A X I I  
Acceptable 
YES NO 

8. Other QC 

9. Field Duplicates 

10. Overall Assessment 

-=&f2 CfifLfLGCX—Tt̂ A/M<v/E4-tgy\ Rg.p n n_ 4ĵ o 
^ 3 



/k 
Accu-Labs Research, Inc. 
.4663 Table Mountain Drive 
303) 277-9514 

Golden. Colorado 80403-1650 
FAX (303) 277-9512 

A N A L Y S I S  
DATE: 02/11/92 

R E P O R T  
PAGE 1 

KATHY SMIT 
CHEN-NORTHERN, INC. 
P.O. BOX 30615 
BILLINGS, MT 59107 

Lab Job Number: 8734-40422-6 
Date Samples Received: 10/29/91 
Customer PO Number: PROJ# 913-1101 

These samples to be disposed of 30 days after the date of this report. 

ALU Designation -

Sponsor Designation -

Date Collected -

8734-40422-6-1 

SG0A N 

10/25/91 

8734-40422-6-2 

SODA S 

10/25/91 

8734-40422-6-3 

OUTFLOW 

10/25/91 

8734-40422-6-4 

UP-NEAR 

10/25/91 

Determinations in pCi/g (dry) unless noted 

>Poloniun-210 - total 

-Thoriun-228 - total 

-iThoritin-230 - total 

-Jhoriun-232 - total 

.lead-210 0 46 KeV 

-Thoriun-234 S 63.3 KeV 

0.5 t 0.1 • 

0.3 1 0.1 • 

1.4 1 0.3 * 

0.3 t 0.1 * 

0.4 t 0.3 • 

0.6 ± 0.2 • 
0.3 * 0.1 • 

0.7 t 0.2 * 
0.1 i 0.1 • 
0.5 i 0.2 • 

0.9 t 0.2 

0.6 t 0.2 

0.8 i 0.2 

0.3 ± 0.1 

* 0-3 

0.8 * 

0422-12 



Accu-Labs Research, Inc. 

A N A L Y S I S  R E P O R T  
DATE: 02/11/92 PAGE 2 
Lab Job Number 8734-40422-6 

These samples to be disposed of 30 days after the date of this report. 

ALR Designation -

Sponsor Designation -

Date Collected -

8734-40422-6-5 

UP-MIDDLE 

10/25/91 

8734-40422-6-6 

UP-FAR 

10/25/91 
Determinations in pCI/g (dry) unless noted 

Poloniun-210 • total 

Thoriun-228 - total 

Thorium-230 - total 

Thoriun-232 - total 

lead-210 8 46 KeV 

Thorium 234 B 63.3 

Thoriun-234 9 92.6 KUV 

0.6 * 0.2 • 
0.5 t 0.2 • 
0.5 t 0.2 • 

0.2 i 0.1 • 
0.8 t 0.3 • 

0.0 ± 0.4 *Oi 
0.7 i 0.4 « 

Redinn 226 B 186.0 LeV 

Lcod-214 8 295.2 KeV 
a ra n H-M; 

—__ 

)oismuth'214 0 609.4 KeV 

Bismuth 214 <•) II20.4 L6V 

fltiimith 214 B 1764.7 KeV 

Actinium 228 8 338 KeV 

1.1 » 0.5 •' 
r0t6 t 0.1 * 
-frr6 i U.I " 

'd.ift. OtX 

0:7 i 0.1 1 

0.5 i 0.3 ' 

Lfta i U .1 1 
0.6 i 0.2 1 

0.5 t 0.2 • 
0.4 ± 0.1 * 

0.4 t 0.1 * 
0.2 t 0.1 * 
0.0 t 0.3 * 

0.0 i 0.3 

-0»3-e-8i«-*-

->.0 x 0.5 * 
^ * "0.3 * U.I 

0.4 » 0.1 
~0.H ±.0-3. 

•0u4 l 0.4 • 

0.6 A 0.3 » 

0.5 i 0.2 *• 
0.3 1 0.2 • 

n n t n ? » 

Actiniun-228 8 911 KeV 22 f0.6 t 0.2 * 

•Actiniuw 220 8 968 K6V 

Load-712 8 238 KeV 
—0.6 s 0.2 £-

n.3 t  o.i « 0.2 t 0.1 
8imuLli"212 a 727 Lev 0.0 » 0.4-
ThaMiim'200 8 503 KeV 

.Uranium 235 ~ 
0 5 t 0.2 * 

0.0 i 0.1 *-

"0.0 t 0.4 • 

0.3 s 0.1 * 

0.0 a 0.1-

K-40 8 1460 KeV 4.0 t 0.6 * 3.3 i 0.7 • 

* Variability of the radioactive disintegration process (counting error) at the 95X confidence level, 1.96o. 

Note: Ra-226 @ 186 KeV was not corrected for possible U-235 interference. 
Gamma spec samples allowed to ingrow for 30 days before counting. 

Bud Summers 
Radiochemistry Supervisor 

BS/dh 

40422-12 



RADIOCHEMICAL DATA ASSESSMENT SUMMARY 

PROJECT NO. SITE 

LABORATORY A Lft- SAMPLES/MATRIX / 

SDG # 4^46^ '2 7 

3 

DATA ASSESSMENT SUMMARY 

ALPHA 
SCINT. 

L.B. 
SCINT. 

1. HOLDING TIMES 

2. CALIBRATIONS 

3. BLANKS 

4. LCS 

5. DUPLICATE ANALYSIS 

6. MATRIX SPIKE 

7. SAMPLE VERIFICATION 

8. OTHER QC 

9. OVERALL ASSESSMENT 

GAMMA 
SPEC. 

O 

O* 

O 

FLUOR. 

O 

"/A 

O 

JXk. 

XL 
0 - Data had no problems/or qualified due to minor problems. 
M • Data qualified due to major problems. 
Z = Data unacceptable. 
X • Problems, but do not affect data. 

NOTES: 

iLl \h) Ivy ff> \ \c L/fAf 
brafaf n • . 

for »o1f J 
10 rr li in—dajd̂ L aj: J A L'P 

Validated by: 

Reviewed by: 
U Date: 3/W9z^ 

Date: 



SDG f Project No. °!I'b'JlOl^l! 

Acceptable 
YES NO 

1. Holding Times — - — 

M^Vif/fcT? Aft U Wj A/xw 

t/J ffj\ / /•? /j*Or*l f /t r 

2. Calibrations — ^ 

M-e^Ae-p "DsaU^ Vjs> Ju&W,tr̂  

NT^AvoJftV i i^-j l C DCV^A. /ajtH* /"h L+ /**« //r 

3. Blanks JL 

VfrrfteZ? &/a»h /Zms/ maa/ A 

(*.<>•> -fU~, <Tv /J&S/UJC 

4. Laboratory Control Standard — / 

yti-tf/(-I?—^ g,<f ^  

v 

5. Duplicate Analysis — ,/ 

\)<.V>fiyQ—.Jar&U. Qjsuth uorfL /.;„,/r 

^  RPD / .^-Q . 

6. Matrix Spike Analysis 

N/« 

7. Sample Results Verification / 

/A> C fy<r> a J-cr73 

br*-t-1^xi\pf'i*n £p-tof?. n™ I \ 



P SDG t 4 Pra1tet No. Icb'llo 1-.2 <f 
Acceptable 
YES NO 

8. Other QC 

M A q  

9. Field Duplicates 

Ai/» 

10. Overall Assessment ^ 

S*€̂ L-eSL̂  '<r 



A 
Accu-Labs Research, Inc. 
4663 Table Mountain Drive 
(303)277-9514 

Golden, Colorado 80403-1650 
FAX (303) 277-9512 

A N A L Y S I S  
DATE: 02/13/92 

R E P O R T  
PAGE 1 

KATHY SMIT 
CHEN-NORTHERN, INC. 
P.O. BOX 30615 
BILLINGS, MT 59107 

Lab Job Number: 8734-40465-29 
Date Samples Received: 10/31/91 
Customer PO Number: PROJ# 913-1101 

These samples to be disposed of 30 days after the date of this report. 

ALU Designation -
Sponsor Designation -

Date Collected -

8734*40465-29-1 

SLAG-1 

10/28/91 

8734-40465-29-2 

SLAG-2 

10/28/91 

8734-40465-29-3 

SLAG-3 

10/28/91 

8734-40465-29-4 

DUST-1 

10/28/91 

Determinations in pCi/g (dry) unless noted 

~?oloniun-210 • total 

Thorium-228 - total 

-Thorium-230 • total 

-Thoriun-232 - total 

-Lead-210 8 46 KeV 

-Theriim 234 8 63.3 Key- £/***/*** 

hhorium 334 8 92.6 KeV 

Hadiim 236 8 186.0 KeV 

twid-214 8 295.2 KeV " 

lead 214 8 332.0 

aismuth-aVi 8 600.4 KeV , 

Bismuth 214 8 1120.4 KeV-

Oiomuth 214 8 1764.T KBV 

Aetiniun 220 8 

Actinium 220 8 911 KxH/Ztuf/'tfiH 

7.0 t 0.6 a 0.3 a 0.4 5.8 a 0.6 • 1.0 a 0.4 a 

0.6 i 0.3 a 0.3 t 0.3 a 5.1 a 2.9 * 0.1 t 0.2 

46 a 2 • 40 a 3 • 430 a 20 * 1.0 a 0.3 

4.8 t 0.8 a 0.1 a 0.1 • 3.1 t 2.1 • 0.1 i 0.1 • 

6.6 a 0.6 a 1.2 a 0.3 a 6.6 a 0.6 * 1.6 a 0.3 • 

41 t 5 * 

22 t 1 » 

60 1 2 *-

47 * 4 • 

-29 i 4 * 

78 t 2 * 

•44 s V-

46 * i * 

V?± / 
-44 t 1 

•42 » 2-

44- t a 

_CLZ_a-0»4-*-

-£> 0.0 t 0.3 • 

56 X 2 * 
57 i 1 

2-

54 l 1 * 

54 t 2-

51 * 2 * 

0.9 1 0.5 *-

0.0 i 0.3 * 

44 ± 5 • 

24 a 1 «-

73 a 2 *• 
-46rF"r*-
50 * 1 « 

HbtZ 
46 I 1 *-

" 4b "± 2 • 

45 ± 2 * 

-1.0 a 0.4-*-

0.7 t 0.3 • 

1.3 t 0.5 • 

-0.6 i 0.3 * 

1.6 i 0.5 *" 

-1.4-4~8i2-*-

-h2-tnn-*-
/.2 ± 6.X 
1.2 a 0.F-— 

"TT< 

1.0 t 0.3-"-
0.0 1 0.2-* 

0.2 s 0.2 • 

Actiniuw 220 8 968 KuV-

•lesd-212 8 238 KeV 

aismuth-212 8 727 KeV 

•ThoUiun 200 B 503 KoV 

Uroniwt-235 8 143 KeV— 

-Ortri 0.6 * 

-fr;0 x 0.2 * 
D.O I 1.0 * 

-0.0 1 0.2 • 

-M-
-M-

a 0.6 * 
a 0.2 «_ 

0.0 a 1.0 * 

0.0 x 0.2 »-

2.1 t 0.4 2.6 i 0.4 « 

0.0 a 0.6 4 

. 0 , 0  t 0.2-
0.0 t I.U •" 

0.0 t 0.2 * 

-2.3-a 0.4 -S_ 

-QJLAJL2-? 
-0.1 i 0.1 * 

inrr-or?-5^ 
0.2 a 0.1 «-

0.0 ± J.4-* 

K-40 a 1460 KeV 6.6 t 1.4 • 6.7 a 1.4 * 6.8 i 1.4 • 1.6 t 0.5 • 

40465-12 



Accu-Labs Research, Inc. 

A N A L Y S I S  R E P O R T  
DATE: 02/13/92 PAGE 2 

Lab Job Number 8734-40465-29 

These samples to be disposed of 30 days after the date of this report. 

ALR Designation • 

Sponsor Designation -

Date Collected -

8734-40465-29-5 

DUST-2 

10/28/91 

8734-40465-29-6 

DUST-3 

10/28/91 

8734-40465-29-7 

UNDERFLOW-1 

10/28/91 

8734-40465-29-8 

UNDERF10W-2 

10/28/91 
Determinations in pCi/g (dry) unless noted 

Polonium-210 • total 

—^Thoriun-228 - total 

Thoriun-230 - total 

—^ Thoriun-232 - total 

~-p> Lead-210 S 46 KeV 

-^>Titerium-234 S 63.3 KeV 6Sra«>'ut*i 

Thoriua 234 8 92.6 KoV 

48 t 2 * 
0.4 ± 0.2 * 

33 t 2 • 
0.4 ± 0.2 • 

40 ± 1 * 

35 1 4 * 
-IT * 1 « 

94 1 2 • 

0.3 * 0.2 * 

24 * 2 • 

0.5 t 0.3 • 

100 t 10 * 

24 i 3 • 

-15 t 2 •-
•Radius 226 8 186.0 KeV • 50 i 2 * 38-t 2 * 

260 * 10 • 

0.4 ± 0.2 • 

39 t 2 * 
0.6 t  0.2 « 
250 * 10 • 

31 i 4 * 
1911 '  
57 a 2 * 

36 e 1 * 

99 t 5 • 

0.5 t 0.3 * 
38 s 2 * 

0.2 * 0.2 • 
260 t 10 * 

34 t 4 • 
71 t 3~»" 

51 i 2 *-

36 t i * -teed 214 8 295.2 KcV-

lrnri-214 a 352,0 KeV-

£adi'uw 

33 i 1 • 

-34 t 1 * 

27 i 1 «-

27 1 1 « 

Bismuth-214 fl 609.4 KeV— 

Bismuth 214 B 1120.4 KeV 

Bismuth--2K 3 1764 ̂7 KeV 

~Aal»iUil'2ZB B 338 KeV " 

-AetiniLTi 228 0 911 KeV -"D&f 

~p»32±t 
32 t 1 
32 t 1 * 

"30~ T~Z~* 
-O.t) e 0.4 * 

0.0 t 0.3 • 

26>± I 

25 x 1 *-

25 i 1 *-

24 i 1 -— 

0.6 1 0.4 *-

0.4 t 0.2 • 

38 a 1 *-

36 * 1 * 

3» * 2 

34 t 2 * 

-4-iO 1 0.5 

0.6 t 0.4 * 

38 a 1 

35"ir / 
- 36 t 1 * 

-34 a 1 t-

33-e 1 *_ 

0.0 i 0.4 " 

1.0 a 0.4 • 

Artininn-228 8 P4R frV 

Lood-212 a 238 ICeV 

Sismuth-212 3 727-KeV-

Ihall luni-208 ol 583-KeV-

Uranium 235 0 143 KeV~ 

0.0 e 0.5 «-

0.0 i  0.2 *-
0.0 A 0.9 • 

U.O a o.r 

-0.0 i 0.4 *-

0.0 x 0.2 * 
0.0 1 0.7 «-

-0.6 i  0.2 * 
173-t 0.4- -1.2 1 0.2-

0.0 I  0.6 * 

JUUJL2JL 
0.0 f 

-0.0 a 

1.0 *-
te-*-

175- i 0.3 «-

-0.0 t 0.5 •" 
-0^)-e-0-.-2-*-

0.0 a 0.8 •*. 
~0~a~0 • 

1.6-1 0J3-*_ 

K-40 a 1460 KeV 7.2 t 1.2 6.2 1 1.0 • 9.4 t 1.5 11 t 1 * 

40465-12 



Accu-Labs Research, Inc. 

A N A L Y S I S  R E P O R T  
DATE: 02/13/92 PAGE 3 

Lab Job Number 8734-40465-29 

these samples to be disposed of 30 days after the date of thfs report. 

ALR Designation -

Sponsor Designation -

Date Collected -

8734-40465-29-9 

UNDERFLOU-3 

10/28/91 

8734-40465-29-10 

SLURRY-1 

10/28/91 

8734-40465-29-11 

SLURRY-2 

10/28/91 

8734-40465-29-12 

SLURRY-3 

10/28/91 

Determinations in pCi/g (dry) wless noted 

Poloniuo-210 - total 

Thoriun-22B - total 

Thoriun-230 - total 

Thoriun-232 - total 

lead-210 8 46 KeV 

thorinn-234-8 63.3 KeV 
a o i t  

a 186.0 KeV 

lead.aH 8 295.2 KeV 

120 a 10 • 

0.4 a 0.2 • 

44 a 2 • 

0.2 t 0.1 * 

240 s 10 • 

41 a 5 • 

21 a 1 *— 

67 e 2 *» 

23 ± 1 * 

0.2 ± 0.2 
9.1 a 0.7 • 

0.3 a 0.1 • 

37 a 1 * 

10 ± 2 • 
-6.5 i 1.2 
15 a 1 * 

42 t 1 « 11 * 1 

24 a 1 • 

0.3 t 0.2 * 

12 i 1 • 
0.4 a 0.2 • 

29 t 1 • 

9.5 a 1.7 * 

6.1 i 0.3 * 
18 e 1 * 

12 s 1 * 

100 s 10 * 

0.6 t 0.3 * 

19 t 1 • 

1.6 t 0.4 * 

120 a 10 * 

'^9-t 1.6 • 
6r6 i 1.2 * 
16 a 1 * 

18 t 1 * 
18 a 1 » lead 214 a 352.0 KeV 44 e 1 11 e 1 12 a 1 * 

'um 
Bismuth.214 8 609.4 KeV 

n±i 
42 * 1 ' 

/0±i 
10 a 1 « 

/At I 
1? • 1 * 

/*t! 
17 t 1 • 

8fsmuth-214 8 1120.4 KeV 41 a 2 10 a 1 « 11 a 1 « 17 a 1 * 
Diamuth 214 8 1764.7 KeV 39 a 2 9.5 a 0.7 11 a 1 « 17 a 1 « 

0.6 i 0.3 * Aitinlun-228 Q 338 KeV 1.0 l 0.4 * 0.6 i 0.3 0.0 1 0.3 * 

0.0 a 0.2 * Astiiiiuin 220 •a ou.jtev. R<nJfum-AAQ 0.4 ± 0.3 • 0.3 a 0.2 • 0.5 a 0.3 * 

Actintum-228 8 968 KeV 

-Lead*242-3-238-KeV 

0.0 l 0.6 * 

0.0 a 0.2 * 

0.0 a 1.0 * 

0.0 a 0.3 

0.3 l 0.1 * 

0.5 a 0.4 * 

0.3 a 0.1 «-

0.0 a 0.4 " 

0.4 a 0.1 * 
Bismuth-242 8 727 KeV 0.0 a 0, 6-* 0.0 a 0.6 * 0.0 a 0.7 * 

Thallium-208 8 583 KeV 0.5 a 0.2 * 0.4 a 0.2 * 0.0 a 0.6 * 0.6 a 0.2 t 

0.8 a 0.3 • Braninn 235 8 143 KeV 2.1 1 0.3 * 0.5 a 0.2 • 0.7 a 0.2 

K-40 8 1460 KeV 9.5 a 1.5 3.4 a 0.8 • 4.9 a 0.9 • 9.8 a 1.2 • 

40465-12 



Accu-Labs Research, Inc. 

A N A L Y S I S  R E P O R T  
DATE: 02/13/92 PAGE 4 

Lab Job Number 8734-40465-29 

These samples to be disposed of 30 days after the date of this report. 

ALR Designation -

Sponsor Designation • 

Date Collected -

8734-40465-29-13 

S2-9A 

10/28/91 

8734-40465-29-14 

S2-9B 

10/28/91 

8734-40465-29-15 

S2-11A 

10/28/91 

8734-40465-29-16 

S2-11B 

10/28/91 
Determinations in pCi/g tdry) unless noted 

-—Polonium-210 - total 

— Thoriun-228 - total 

——Thoriim-230 - total 

—^horiun-232 - total 

——tead-210 8 46 KeV 

Thorium^ a 63.3 Ko* 14tVl 

15 t 1 • 

1.0 t 0.3 • 
3.5 s 0.5 • 

1.3 t 0.3 • 

12 t 1 • 

3.6 t 0.8 * 

9.8 ± 0.8 * 

1.3 t 0.3 • 
3.0 t 0.4 • 
1.4 t 0.3 * 

10 t 1 • 

3.0 s 0.6 • 

45 ± 3 • 

0.4 ± 0.4 * 

18 t 2 • 
0.4 1 0.4 * 

41 s 1 * 

16 * 2 • 

8.3 * 0.7 * 

1.0 t 0.3 • 

6.6 t 0.6 * 
1.0 * 0.2 • 

5.5 t 0.5 • 

1.7 t 0.6 • 
3.3 I 0.0 * 1.3 i 0.4 * 1i i i * 1.3 i 0.3 * 

L/?adia #f - 226 3.2+O.H / « /  i>9±o.3 

6 W eJ 

1 e U f U • J • 

1.0 t 0.2 • 
1 a % 1 

1.5 t 0.2 * 0.4 i 0.3 • 1.1 t 0.2 • 

VT*- 1.7 i 0.4 -9t4- * 0i9 l 0i4 

L.I X U .CI 

Or* -frrl- 0.3 i 0.1 1.0 i 0.0 i 0.1 

— IC-40 3 1460 KeV 18 t 1 • 18 t 1 • 10 t 1 • 17 s 1 * 

40465-12 



Accu-Labs Research, Inc. 

A N A L Y S I S  R E P O R T  
DATE: 02/13/92 PAGE 5 

Lab Job Number 8734-40465-29 

These samples to be disposed of 30 days after the date of this report. 

ALU Designation -

Sponsor Designation • 

Date Collected -

8734-40465-29-17 

S2-6A 

10/28/91 

8734-40465-29-18 

S2-6B 

10/28/91 

8734-40465-29-19 

S2-5A 

10/28/91 

8734-40465-29-20 

S2-5B 

10/28/91 
Determinations in pCi/g (dry) unless noted 

Poloniun-210 - total 

Thoriua-228 - total 

Thoriun-230 - total 

Thoriun-232 - total 

Lead-210 8 46 KeV 

Therium 231 8 63.3-KeV 

Thoriuw 034 8 93.6 Me¥ 

6.5 t 0.9 • 

1.1 t 0.3 « 

1.5 s 0.3 * 

1.1 1  0.2 •  

10 t 1 * 

4.8 ± 0.9 • 

4.0 x 0.9 * 

7.5 i 0.7 * 

2.5 t 0.5 * 
1.1 * 0.3 * 

1.5 t 0.3 • 
1.1 ± 0.3 • 

1.8 * 0.4 • 

1.5 * 0.6 * 

1.4 i Oa-3 * 

1.6 * 0.4 • 

1.4 s 0.3 • 

1.8 t 0.3 * 

1.1 ± 0.2 * 

2.6 t 0.4 • 

1.4 t 0.7 * 

B.2 1 0.7 * 

2.5 t 0.5 * 
1.5 t 0.4 • 

1.6 * 0.4 • 

0.0 t 0.1 • 
2.6 s 0.4 * 

2.0 ± 0.7 • 

1.4 l 0.3 « 
Radius-306 8 186.0 KeV 3.4 I 0.7 * 

1.4 t 0.3 • 

3.3 i 0.6 * 
1.7 J. 0.3 * 

8.7 l 0.7 * 

1x4 l 0.3 * lead-3U 8 295.2 KeV 5.5 a 0.4 

Lead 31.4 8 353.0 KeV 5.5 I 0.4 1.4 x 0.1 * 1.5 1 0.1 * 

iS±o.z 
1.6 I 0.1 4 

feataimH -336 
Bismuth-814 8 609.4 KeV 

Bismuth 314 8 1130.4 Key 
5.5 » 0.8 1.4 l 0.8 

-*T 

-frre- 1.4 » 0.1 
5.0 1 0.8 * 

5.1 1 0.6 * 

1 0.5 

1i4 i 0.4 

1.5 S 

1.5 1 •ffc-4- 1.6 l 0.4 * 

1.1 l 0.4 * Bismuth 314 8 1764.7 KeV 1.5 i 0.3 * 
Ailiniuiii 830 B 330 KeV 1.1 1 0.3 * 

1.2 t 0.2 • 

1.0 x 0.3 ' 

1.4 i 0.3 * 

1.5 * 0.3 • 

1.3 1 0.3 

1.6 1 Oil-* 

1.4 a 0.2 • 

1.6 1 0.3 (« 

1.3 t 0.3 • A r f ? - ? n  a  o n  R k d h m - X i f  

Actinium 330 8 960 KeV 1.6 x 0.4 1.4 i 0.4 

1.0 I 0.1 . Lead 313 8 330 KeV iia i o.i * 1.0 i 0.1 * 1.1 i 0.1 

1.3 1 0.6 Bismulli'Bie 8 787 KeV 

The Hi mi 300 Q 503 Key 
1.8 t 0.5 * 

1.1 x 0.3 * 

0.3 i 0.3 * 

1.8 s  0.8 '  

1.3 i 0.3 * 
1.8 t 0.8 

1.3 i 0.3 * 1.3 i 0.3 
Oi-animi 335 ffl 143 KeV 0.0 I 0.1 * 0.3 i 0.1 * 0.1 l 0.1-

K-40 a 1460 KeV 17 t 1 18 t 1 • 19 t 1 • 19 t 1 • 

40465-12 



Accu-Labs Research, Inc. 

A N A L Y S I S  R , 8  ?  Q  8  7  
DATE: 02/13/92 PAGE 6«2;;, 

Lab Job Number 8734-40465-^Si? 

These samples to be disposed of 30 days after the date of this report. of 

ALR Designation -

Sponsor Designation -

Date Collected -

8734-40465-29-21 
S2-3A 
10/28/91 

8734-40465-29-2?, 8734-40465-29-23 
S2-3B ; BACK-1A 
10/28/91 - 10/28/91 

8734-40465-29-24 
BACK-1B 
10/28/91 

Determinations in pCi/g (dry) unless noted 

Poloniun-210 - total 
Thoriun-228 - total 
Thoriun-230 - total 
Thorium-232 - total 
Lead-210 3 46 KeV 

Thoi iuu 234 a 63.3 KtV 
Therina B34 a 92.6 KeV 

23 * 1 • 
0.7 t 0.3 • 
16 ± 1 • 

0.7 ± 0.3 • 
24 ± 1 * 

10 t 2 * 
7.6 J. 1.4 

5.3 ± 0.9 *j , 

t 1.0 i 0.3 *7 .. 
3.3 * 0.5 *.>. . 
1.3 t 0.3 • -
4.6 * 0.4 *, . 

2.6 t 0.7 *fj 
B.5 l 0.7 

18 t 1 * 4.7 a 0.7 * 

2.0 t 0.5 * 
1.6 t 0:4 * 
1.4 t 0.4 • 
1.7 ± 0.4 • 
2.0 t 0.4 • 

1.4 1 0.9 • 
1.1 i 0.3 * 

2.2 ± 0.5 • 
1.4 t 0.3 • 
1.5 t 0.3 4 

1.2 i 0.3 • 
2.0 * 0.3 * 

0.0 * 0.5 * 
1.5 l 0.6 • 
1:9 I 0.6 * jBadinn-aat a 184.0 KeV 

•lead B14 a 395:3 KeV— 
i 0.6 * 

13 1 1 * 3.1 i. 0.B * 
2.9 i 0.2 * -i—i 

1.3 1 0.2 
1.3 i 0.1 

1.3 s 8.8 * 
1.3 i 0.1 * 

A3-±*3L 
1.3 t 0.1 » 
1.4 i 034 * 

lead B14 0 35B.0 KeV 

Bismuth B14 0 609.4 KeV 

13 1 1 * 

£.9±Q> 3 A3 ± 6*3 
IB 1 1 
IB i 1 

3.0 i 0.B * ,'juf 
Bi9 l 0i4 *jm.i 

1.3 i 0.B * 
1.1 I 0i4 * Dionuth 314 3 1130.4 KeV 

Bismuth B14 a 1764:7 KeV 11 i 1.* B.6 1 0.4.4. 1.3 1 0.4 * 1.4 I 0.3 * 
1.3 1 0i3 * 
1.5 t 0.2 * 

Aetiniwi DB8 3 338 KeV 8.7 a 9.4 * 1.8 a 8.3 Sui 1.4 1 0.3 « 
Atliniuu £28 ol 911 KeV RadiuiH-dL7.& 0.7 t 0.2. * 1.2 t 0.2 • 1.4 t 0.2 • 

Agtinium.338 a 868 KeV 0.6 i 0iJL> 1.B 1 0.3.4^^4.— 
0.0 x 0.1.^n-..-

1.3 i 0.3 * 
1.0 x 0.1 * 

1.4 »'0.4* 
1.g 1 0.1 leod-aia a 338 KoV 0.7 i 0:1 * 

Bismuth B1B 0 7B7 KeV 0.0 i 0.6 * B.O i 0.6u*:u» B.O i 0:0 * B.B l 0:7 > 

1.3 x OiB * Thallium 308 S S83 KeV 0.7 1 0.3 * 1.0 1 01 Q-iAjamgr- 1.3 1 0.B « 
Uranium B35 a 143 KeV 0.6 l 0.B * 0.B J. 0.0 i 0.1 * 0.0  I  0 .1  

K-40 a 1460 KeV 12 ± 1 17 t 1 • 20 t 1 • 19 ± 1 • 

40465-12 



Accu-Labs Research, Inc. 

A N A L Y S I S  R E P O R T  
DATE: 02/13/92 PAGE 7 

Lab Job Number 8734-40465-29 

These samples to be disposed of 30 days after the date of this report. 

AIR Designation -

Sponsor Designation 

Date Collected -

8734-40465-29-25 

BACK-2A 

10/28/91 

8734-40465-29-26 

BACK-2B 
10/28/91 

8734-40465-29-27 

BACK-3A 

10/28/91 

8734-40465-29-28 

BACK-3B 

10/28/91 
Determinations in pCi/g (dry) unless noted 

Polonium-210 - total 

Thoriun-228 • total 

Thoriun-230 • total 

Thoriun-232 • total 

Lead-210 8 46 KeV 

Thoeiuw 234 0 63.3 KeWi Hi 
Theriuw 234 3 92n6 KeV 

Radius 226 fl 106.0 KeV 

2.8 t 0.4 

1.4 1 0.3 

1.5 * 0.3 

1.0 t 0.3 
2.7 t 0.4 

1.1 s 0.5 

0.6 l 0.3 

1.6 I 0.6 

1.8 ± 0.5 • 

1.3 t 0.3 * 

1.2 t 0.3 • 
1.6 t 0.3 • 

1.6 s 0.3 • 

1.1 ± 0.5 * 

3.8 t 0.7 • 
0.9 t 0.2 • 

0.8 t 0.3 * 
0.9 ± 0.2 • 

3.0 ± 0.4 * 

0.9 t 0.5 * 

1.6 1 0.6 * 
2.0 l 0.5 * 

1.1 I 0.3 

1.4 t 0.3 * 
0.9 t 0.2 * 
0.9 t 0.2 • 
1.0 * 0.2 • 
1.2 1 0.3 • 

1.2 t 0.6 • 

1.7 I 0.3 *V 

1.4 i 0.6 

1.0 I 0.2 
1.0 l 0.6 

4ead.aU. B 395.3 KeV 1.B I 0.3 1.2  1  0.2  0.9 » 0.2 
Lead 214 0 352.0 KeV 1.1 1 0.1 1.2 I 0.1 * 

AA ± 0>2 
1 . 2  1  0 . 1  *  

1.0 t 0.1 • 

6.8 ± OA 
1.0 l 0.2 * 

0.0 l 0.3 * 

I . I  t U . I  •  

Ad £ 6.2. 
^•leoq IM« M J8I 

wRacfsw+i 
»* 1- n 

- 5 2 6 , -
Bismuth 214 0 609.4 KeV 1 

3  

1.1 l 0.1 1.0 * 0.1 
Biomuth-aU 3 1100.4 KeV 1.1 1 0.5 1.3 X 0.4 * 

1.2 I 0.3 * 
1.1 » 0.4 

0.9 t 0.3 Bismuth 214 8 1764.7 KeV 0.0 s 0.4 

1.4 x 0.3 
0.0 1 0.4 

Aetiniuw 220 ffl 330 KeV 1.2 1 0.3 * 

1.4 s 0.2 • 

1.7 i 0.4 * 

1.0 t 0.2 « 

1.1 t 0.2 • 
1.0 I 0.3 * 

1.2 1 0.2 • Aetiniuw 228 a 911 KeV 1.4 t 0.2 

Aetiniuw 326 3 968 IteV 1.0 1 0.3 1.1 1 0.3 * 1.3 Ji 0.4 * 
load-313 8 338 KeV 1.0 1 0.1 

1.4 1 0.6 

1.1 I 0.1 * 
2.1 1 0.7 * 

0.8 I 0.1 0.9 2 0.1 
Biomuth 212 3 727 KeV 1.6 1 0.7 0.0 t 0.5 
Tholliuw 208 a 583 KeV 

Uranium 235 Q 143 KeV 

1.4 v 0.2 
0.0 1 0.1 

1.2 1 0.2 

0.0 1 0.1 

1.1 » 0.2 1.2 » 0.2 

0.0 I 0.1 0.0 I 0.1 

K-40 3 1460 KeV 18 t 1 • 19 t 1 * 14 t 1 * 15 t 1 • 

40465-12 



Accu-Labs Research, Inc. 

A N A L Y S I S  R E P O R T  
DATE: 02/13/92 PAGE 8 

Lab Job Number 8734-40465-29 

These samples to be disposed of 30 days after the date of this report. 

AIR Designation - 8734-40465-29-29 

Sponsor Designation • BACIC-3C 

Date Col tec ted - 10/28/91 

Determinations in pCi/g (dry) unless noted 

Poloniun-210 - total 1.0 t 0.2 * 
Thoriun-228 - total 0.9 t 0.3 * 

Thoriun-230 - total 0.8 * 0.3 * 

Thorium-232 * total 1.0 t 0.3 * 

lead-210 8 46 KeV 1.1 t 0.3 • 

Theftun 234 a 63.3 0.8 t 0.5 • 

Theniun'234 3 92.6 KeV 0.5 1 0.3 * 

Radiun.226 3 184.0 KoV 0.9 i 0.6 * 

Lead'3U 3 295.2 KeV 1.0 l 0.8 • 

•leod-214 3 352.0 KeV 1.1 t 0.1 * 

l&adturn-lit? 
Momuth-an 3 609.4 KeV 0.9 l 0.1 * 

DinmJth-214 D 1120.4 KeV 0.9 x 0.4 * 

Oiamuth 214 3 1764.7 KeV 0.0 1 0.3 * 

Aetiniwi 330 Q 330 KeV 1.8 t 0.2 * 

Aetiniuw 330 Q 911 KeV -228 1.0 t 0.2 • 

Aotiwium 228 3 968 KeV 0.7 I 0.4 » 

Lead BID 0 230 KeV 0.0 l 0.1 » 

Diamuth'213 3 737 KeV 1.5 x 0.6 * 

Thaltiim 308 3 583 KeV 1.0 i 0.2 * 

Uraniun 335 0 143 KeV 0.0 J. 0.1 * 

K-40 3 1460 KeV 15 t 1 * 

* Variability of the radioactive disintegration process (counting error) at the 95X confidence level, 1.96o. 

40465-12 



APPENDIX S 

ATTACHMENT 5 

SPLIT SAMPLE CHEMICAL AND RADIOCHEMICAL 
DATA ASSESSMENT SUMMARY 



INORGANIC DATA ASSESSMENT SUMMARY 

PROJECT NO. SITE A7xxr 

LABORATORY / iw <7- SAMPLES/MATRIX 

SDG n 7̂/2 A 
—v 

-720-/fl 71scJ~Z./ 

/ /^V 7-///7-S 

DATA ASSESSMENT SUMMARY 

ICP AA HG 

1. HOLDING TIMES 0 / 

2. CALIBRATIONS -K / 

3. BLANKS & / 
4. ICS /  

5. LCS / 
6. DUPLICATE ANALYSIS a / 
7. MATRIX SPIKE ^ / 
8. MSA 

9. SERIAL DILUTION / 
10. SAMPLE VERIFICATION / Y / 
11. OTHER QC .XT / 

12. OVERALL ASSESSMENT I  & 
0 = Data had no problems/or qualif ied due to minor problems. 
M = Data qualif ied due to major problems , 
Z = Data unacceptable. 
X = Problems, but do not affect data. 

NOTES: ^ XT? ̂  /CXAA 

UJe-A 
—&YANIDE~ 
CUemt 

£> 

A. 

X"— fcu, fgr 

ZL 
j2-

£L 

X 

K. 

Z2. 

Validated by: Date: 

Reviewed by: . Date: 



SDG #  ^ Project No.  Z Z  / /  

Acceptable 
YES NO 

1 . Holding Times 

 ̂ p4st~a<=> 

3. Blanks 

4. ICP Interference Check Sample (ICS) 

5. Laboratory Control Sample (LCS) 

4T_jT ẑ>1_ S£<4L 

6. Duplicate Sample Analysis 

7. Matrix Spike Sample Analysis 



SDG # <?/ ; Zf<&> Project No. /̂?-//&AZ/f 

Acceptable 
YES NO 

8. Furnace Atomic Absorption QC 

10. Sample Result Verif ication 

/1s2>UJ /?£>/* >/Z>^ 

11. Field Duplicates 

12. Overall Assessment 

f<?S £<£?. 

Ĵ TL- &S /Zcê d̂ ŷ ĉ̂ LO 6̂̂  



RADIOCHEMICAL DATA ASSESSMENT SUMMARY 

PROJECT WO. <?/-?-/#/ £// SITE 

LABORATORY SAHPLES/MATRIX ' 

JZzr-s? 
SDG it a-z-yg i 

DATA ASSESSMENT SUMMARY 

ALPHA 
SCINT. 

1. HOLDING TIMES 

2. CALIBRATIONS 

3. BLANKS 

4. LCS 

5. DUPLICATE ANALYSIS 

6. MATRIX SPIKE 

7. SAMPLE VERIFICATION 

8. OTHER QC 

9. OVERALL ASSESSMENT 

L.B. 
SCINT. 

_A_ 

JL x 

GAMMA 
SPEC. 

XL 

FLUOR. 

J2_ 
X 

XX 
X X 
X Q. X 
XX XX 

X 

X- xx 
X 0 

X-

xX 

X 
0 = Data had no problems/or qualified due to minor problems. 
M « Data qualified due to major problems. 
Z « Data unacceptable. 
X • Problems, but do not affect data. 

NOTES: /j/g Xz?UJ x/a?4? 

 ̂/f/g/t# fa(<4 ___ 

zxZJXL 

Validated by: 

Reviewed by: 



SDG # Project No. /̂-<?-//<?/- Z-// 

Acceptable 
YES NO 

1. Holding Times 

/ < / 

2. Calibrations 

/7 <o 

3. Blanks 

4. Laboratory Control Standard 

>Ẑ> yAn4sf *Te 

5. Duplicate Analysis 

/Ls/r-y*/*- r̂ s-c/ &-*• z ? s i  

r,c~f A/yq : 

6. Matrix Spike Analysis 

s?s y/a At ̂s7/̂ X/S, 

7. Sample Results Verif ication 

///& *̂saj j/a/zr 



SDG # Project No. 

Acceptable 
YES NO 

8. Other QC 

ŝysS'y<C*?<£/-f> 

9. Field Duplicates 

y? / y* y /*? 

10. Overall Assessment 

A/o *yy C<J V^r/4  ̂ tsy £— 

5>c^ /*s y*y-e ŜT-XZ* t̂ > 

y <r y Z~Z<r . 



Western Atlas 
International 

A u-w.-D'esse' Cortoan> 

CORE LABORATORIES 

CORE LABORATORIES 
A N A L Y T I C A L  R E P O R T  

Job Number: 912524 
Prepared For: 

GOLDER ASSOCIATES 
KENT ANGELOS 
REDMOND 

REDMOND, WA 

Date: 11/27/91 

/-7///•?/ 
Signature Date: 

/T) / / D -  ̂
Name: -V/- '<-, - 7/' /.'>/-^ f .( " Core Laboratories, Inc. 

420 West First Street 
Casper, WY 82601 
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Western Atlas 
International 

A LiTOn.'Oresse' Company 

L A B 0 R A T O R Y  T E S T S  R  
11/27/91 

E S U L S 

J08 NUMBER: 912524 CUSTOMER: COLDER ASSOCIATES ATTN: KENT ANGELOS 

CLIENT I.D : 913-1101 
DATE SAMPLED : 10/25/91 

MONSANTO/SODA SPRINGS LABORATORY I.D...: 912524-0001 
DATE RECEIVED : 10/30/91 

TIME SAMPLED : 16:30 TIME RECEIVED : 15:30 
UORK DESCRIPTION...: DOC-S REMARKS : WATER UORK DESCRIPTION...: DOC-S 

TEST DESCRIPTION FINAL RESULT DETECTION LIMIT UNITS OF MEASURE TEST METHOD Mill TECHNICIAN 

Radon 222 205 1 pCi/l 11/14/91 DF 

Radon 222 error, +/- 168 pCi/l 11/14/91 DF 

Radon 222 LLD 272 pCi/l 11/14/91 DF 

Gross Alpha, total 4.1 pCi/l EPA 900.0 11/27/91 DF 

Gross Alpha, total, error, •/• 11.1 pCi/l 11/27/91 DF 

Gross Alpha, total, LLD 17.7 pCi/l 11/27/91 DF 

Radius 226, total 0.3 pCi/l EPA 903.1 11/25/91 DF 

Mtiun 226, total, error, */• 0.3 pCi/l 11/25/91 DF 

Mium 226, total, LLD 0.2 pCi/l 11/25/91 DF 

Radium 228, total ND pCi/l EPA 904.0 11/08/91 DF 

Radius 228, total, error, •/- 4.7 pCi/l 11/08/91 DF 

Radium 228, total, LLD 8.3 pCi/t 11/08/91 DF 

Conductivity 1430 1 umho/cm 377F 120.1 (1) 11/11/91 JL 

P« 7.30 0.01 pH units 150.1 (1) 10/30/91 JL 

Total Dissolved Solids (TDS) 910 10 mg/l 160.1 (1) 11/11/91 JL 

Bicarbonate (HC03), dissolved 1000 5 mg/l 310.1 (1) 10/31/91 JL 

Carbonate (C03), dissolved <1 1 mg/l 310.1 (1) 10/31/91 JL 

Hydroxide (OH), dissolved <1 1 mg/l 310.1 (1) 10/31/91 JL 

Sulfate (S04), dissolved 55 2 mg/l 375.2 (1) 10/23/91 JL 

Chloride (CI), dissolved 11 0.5 mg/l 325.1 (1) 10/25/91 JL 

Fluoride (F), dissolved 0.4 0.1 mg/l 340.2 (1) 11/21/91 CP 

Nitrate/Nitrite (as N), diss. <0.1 0.1 mg/l 352.1*354.1 (1) 11/06/91 CP 

Phosphorus, Total, as P, diss 0.33 0.03 mg/l 365.2 (1) 11/06/91 CP 

420 West First Street 
Casper, UY 82601 
(307) 235-5741 
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CORE LABORATORIES 
Western Atlas 
International —-

A Linor'Oressef Company 

L A B O R A T O R Y  

JOB NUMBER: 912524 CUSTOMER: GOLDER ASSOCIATES 

CLIENT 1.0 : 913-1101 MONSANTO/SODA SPRINGS 
DATE SAMPLED : 10/25/91 
TIME SAMPLED : 16:30 
UORK DESCRIPTION...: DOC-S 

T E S T S  
11/27/91 

R E S U L T S  

ATTN: KENT ANGELOS 

LABORATORY I.D...: 912524-0001 
DATE RECEIVED : 10/30/91 
TIME RECEIVED : 15:30 
REMARKS : WATER 

TEST DESCRIPTION FINAL RESULT DETECTION LIMIT UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

Ammonia (NH3-N), total 0.4 0.1 mg/l 350.3 (1) 11/13/91 CP 

Calcium <Ca), dissolved 120 1 mg/l 215.1 (1) 11/19/91 CP 

Magnesium (Mg), dissolved 138 0.1 mg/l 242.1 (1) 11/19/91 CP 

Potassiun (K), dissolved 11.2 0.5 mg/l 258.1 (1) 11/19/91 CP 

Sodiun (Na), dissolved 30 10 mg/l 273.1 (1) 11/19/91 CP 

Aluninun (Al), total 0.2 0.1 mg/l 3010/7020 (2) 11/15/91 CP 

Arsenic (As), total <0.002 0.002 mg/l 7061 (2) 11/07/91 TS 

|B|llium (Be), total <0.01 0.01 mg/l 3010/7090 (2) 11/18/91 CP 

udniun (Cd), total 0.01 0.01 mg/l 3010/7130 (2) 10/31/91 CP 

Chromium (Cr), total 0.07 0.05 mg/l 3010/7190 (2) 11/04/91 CP 

Copper (Cu), total <0.01 0.01 mg/l 3010/7210 (2) 10/31/91 CP 

Iron (Fe), total 8.38 0.05 mg/l 3010/7380 (2) 11/15/91 CP 

Lead (Pb), total 0.07 0.05 mg/l 3010/7420 (2) 10/31/91 CP 

Manganese (Mn), total 0.33 0.05 mg/l 3010/7460 (2) 11/04/91 CP 

Nickel (Ni), total 0.08 0.05 mg/l 3010/7520 (2) 10/31/91 CP 

Seleniun (Se), total <0.001 0.001 mg/l 7741 (2) 11/07/91 TS 

Silver (Ag), total <0.05 0.05 mg/l 3010/7760 (2) 11/04/91 CP 

Uranium (U), total 0.001 0.001 mg/l EPA 908.1 11/23/91 DF 

Vanadium (V), total 0.25 0.05 mg/l 3010/7910 (2) 11/04/91 CP 

Zinc (Zn), total <0.1 0.1 

• 

mg/l 3010/7950 (2) 11/15/91 CP 

420 West First Street 
Casper, WY 82601 
<307) 235-5741 
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iSBS&k 

Western Atlas 
International 

ALmor. D'esser Comcany 

Q U A L I T Y  A S S U R A N C E  
11/27/91 

R E P O R T  

JOB NUMBER: 912524 CUSTOMER: COLDER ASSOCIATES ATTN: KENT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
(|A-B|> 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER:Chloride (CI), dissolved 
REPORTING LIMIT/DF: 0.5 UNlTS:mg/l 

DATE/TIME ANALYZED:10/25/91 11:38 
METHOD REFERENCE :325.3 (1) 

OC BATCH NUMBER:117219 
TECHNICIANS 

SPIKE 
DUPLICATE 

ANALYTICAL 
ANALYTICAL 

912445-6 
912436-1 

2050 
1380 1380 

1550 500 100 

PARAMETER:Carbonate (C03), dlssotved 
REPORTING LIMIT/DF: 1 UNITS:mg/l 

DATE/TIME ANALYZED:10/31/91 14:15 
METHOD REFERENCE :310.1 (1) 

QC BATCH NUMBER:117384 
TECHNICIAN:JL 

DUPLICATE ANALYTICAL 912395-1 <1 NC 

PARAMETER:8icarbonate (HC03), dissolved 
REPORTING LIMIT/DF: 5 UNITS:mg/l 

DATE/TIME ANALYZED:10/31/91 14:16 
METHOD REFERENCE :310.1 (1) 

QC BATCH NUMBER:117385 
TECHNICIAN:JL 

DUPLICATE ANALYTICAL 912395-1 317 317 

PARAMETER:Hydroxide (OH), dissolved 
REPORTING LIMIT/DF: 1 UNlTS:mg/l 

DATE/TIME ANALYZED:10/31/91 14:18 
METHOO REFERENCE :310.1 (1) 

QC BATCH NUMBER:117386 
TECHNICIANS 

RLICATE ANALYTICAL 912395-1 NC 

RAMETER:Nickel (Ni>, total 
REPORTING LIMIT/DF: 0.05 UNlTS:mg/l 

DATE/TIME ANALYZED:10/31/91 10:28 
METHOO REFERENCE :3010/7520 (2) 

QC BATCH NUMBER .-117403 
TECHNICIANS 

BLANK 
BLANK 
BLANK 
BLANK 
STANDARD 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
CALIBRATE 
DIGESTION 
ICV 
CCV 
CCV 
ANALYTICAL 
DIGESTION 

ICB 
CCB 
CCB 
DBLANK 
ICAP-19 
ICAP-19 
ICAP-19 
912523-1 
912523-1 

<0.05 
<0.05 
<0.05 
<0.05 
1.01 
0.99 
1.02 
1.01 
<0.05 <0.05 NC 

1.00 
1.00 
1.00 

101 
99 

102 
0.07 1.00 94 

PARAMETER:Cadniurn (Cd), total 
REPORTING LIMIT/DF: 0.01 UNITS:mg/I 

DATE/TIME ANALYZED:10/31/91 10:46 
METHOO REFERENCE :3010/7130 (2) 

QC BATCH NUMBER:117406 
TECHNICIANS 

BLANK 
BLANK 
BLANK 
BLANK 
STANDARD 
STANDARD 
STANDARD 
SPIKE 
SPIKE 
DUPLICATE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
CALIBRATE 
DIGESTION 
ICV 
CCV 
CCV 
ANALYTICAL 
ANALYTICAL 
DIGEST'ON 
DIGESTICI 

ICB 
CCB 
CCB 
DBLANK 
ICAP-19 
ICAP-19 
ICAP-19 
912494-1 
912523-1 
912494-1 
912523-1 

<0.01 
0.01 
0.02 
0.01 
0.97 
0.98 
0.96 
0.96 
0.96 
0.02 
0.01 

0.02 
0.01 

0.00 
0.00 

1.00 
1.00 
1.00 

97 
98 
96 

0.02 
0.01 

1.00 
1.00 

94 
95 

420 West First Street 
Casper, WY 82601 
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Q U A  L I T Y  A S S U R A N  
11/27/91 

C E  R E P O R T  

J08 DUMBER: 912524 CUSTOMER: GOLDER ASSOCIATES ATTN: KENT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS M/ LTRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
(|A-B|) 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER:Cof 
REPORTING LIC 

iper (Cu), t< 
IT/DF: 0.01 

Ital 
UNITS:mg/l 

DATE/TIME ANALYZED:10/31/91 10:56 
METHOD REFERENCE :3010/7210 (2) 

QC BATCH NUF 
TECI 

IBERt.TI 7408 
IN 1CI AN: CP 

BLANK 
BLANK 
BLANK 
BLANK 
STANDARD 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
CALIBRATE 
DIGESTION 
ICV 
CCV 
CCV 
ANALYTICAL 
DIGESTION 

ICB 
CCB 
CCB 
DBLANK 
ICAP-19 
ICAP-19 
ICAP-19 
912523-1 
912523-1 

0.01 
<0.01 
0.01 
0.01 
1.03 
1.04 
1.03 
1.01 
0.01 0.01 0.00 

1.00 
1.00 
1.00 

103 
104 
103 

0.01 1.00 100 

PARAMETER:Let 
REPORTING LH 

id (Pb), total 
IIT/DF: 0.05 UNITS:mg/l 

DATE/TIME ANALYZED:10/31/91 11:06 
METHOD REFERENCE :3010/7420 (2) 

OC BATCH NUI 
TECI 

1BER:117410 
INICIAN:CP 

BLANK 
BLANK 
BLANK 
•UK HNDARD 
PANDARD 
STANDARD 
SPIKE 
SPIKE 
DUPLICATE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
CALIBRATE 
DIGESTION 
ICV 
CCV 
CCV 
ANALYTICAL 
ANALYTICAL 
ANALYTICAL 
ANALYTICAL 

ICB 
CCB 
CCB 
DBLANK 
ICAP-19 
ICAP-19 
ICAP-19 
912494-1 
912523-1 
912494-1 
912523-1 

<0.05 
<0.05 
<0.05 
0.07 
1.00 
0.95 
1.00 
1.21 
1.01 
0.26 
0.12 

0.28 
0.08 

7 
0.04 

1.00 
1.00 
1.00 

100 
95 
100 

0.28 
0.12 

1.00 
1.00 

93 
89 

PARAMETERS 
REPORTING L» 

ver (Ag), t( 
IIT/DF: 0.05 

>tal 
UNITS:mg/l 

DATE/TIME ANALYZED:11/04/91 11:06 
METHOD REFERENCE :3010/7760 (2) 

QC BATCH NUF 
TECI 

1BERi117453 
INIC1AN:CP: 

BLANK 
BLANK 
BLANK 
BLANK 
STANDARD 
STANDARD 
STANDARD 
SPIKE 
SPIKE 
DUPLICATE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
CALIBRATE 
DIGESTION 
ICV 
CCV 
CCV 
ANALYTICAL 
ANALYTICAL 
DIGESTION 
DIGESTION 

ICB 
CCB 
CCB 
DBLANK 
ICAP-7 
ICAP-7 
ICAP-7 
912494-1 
912523-1 
912494-1 
912523-1 

<0.05 
<0.05 
<0.05 
<0.05 
1.99 
1.98 
1.73 
0.86 
2.04 
0.49 
0.05 

0.48 
0.04 

2 
0.01 

2.00 
2.00 
2.00 

• 

100 
99 
87 

0.48 
0.05 

0.50 
2.00 

76 
100 

PARAMETER:Ch 
REPORTING LII 

romium (Cr), 
IIT/DF: 0.05 

total 
UNITS:mg/l 

DATE/TIME ANALYZED:11/04/91 11:21 
METHOD REFERENCE :3010/7190 (2) 

QC BATCH NUI 
TECI 

IBER:117462 
4N1CIAN:CP 

BLANK 
BLANK 
BLANK 

CALIBRATE 
CALIBRATE 
CALIBRATE 

ICB 
CCB 
CCB 

<0.05 
<0.05 
0.07 

I e 

420 West First Street 
_ Casper, WY 82601 
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Western Atlas 
International 

A Lfl̂ r. 'D'esse' Compaq 

Q U A L I T Y  A  S S U R A N 
11/27/91 

C E  R E P O R T  

JOB NUMBER: 912524 CUSTOMER: GOLOER ASSOCIATES ATTN: KENT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
(IA-B|) 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER:Chromiun (Cr),; total DATE/TIME ANALYZED:11/04/91 11:21 QC BATCH NUMBER:117462 
REPORTING LIMIT/DF: 0.05 UNITS:mg/l METHOD REFERENCE :3010/7190 (2) TECHNICIANS 

BLANK 
STANDARD 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 
DUPLICATE 

DIGESTION 
ICV 
CCV 
CCV 
ANALYTICAL 
DIGESTION 
DIGESTION 

DBLANK 
ICAP-19 
ICAP-19 
ICAP-19 
912494-1 
912494-1 
912523-1 

0.07 
0.95 
0.96 
0.97 
1.05 
0.10 
0.07 

0.08 
0.07 

0.02 
0.00 

1.00 
1.00 
1.00 

95 
96 
97 

0.09 1.00 96 

PARAMETER:Manganese (Mn) 
REPORTING LIMIT/DF: 0.05 

total 
UNITS:mg/l 

DATE/TIME ANALYZED:11/04/91 11:30 
METHOD REFERENCE :3010/7460 (2) 

QC BATCH NUMBER:117465 
TECHNICIANS 

BLANK 
BLANK 
BLANK 
BLANK 

BUIDARD 
^WDARD 
IRNDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
CALIBRATE 
DIGESTION 
ICV 
CCV 
CCV 
ANALYTICAL 
DIGESTION 

ICB 
CCB 
CCB 
DBLANK 
ICAP-19 
ICAP-19 
ICAP-19 
912523-1 
912523-1 

<0.05 
<0.05 
<0.05 
<0.05 
1.04 
1.04 
1.02 
1.38 
0.36 0.36 0 

1.00 
1.00 
1.00 

104 
104 
102 

0.36 1.00 102 

PARAMETER:Vanadium (V), total 
REPORTING LIMIT/DF: 0.05 UNITS:mg/l 

DATE/TIME ANALYZED:11/04/91 15:56 
METHOD REFERENCE :3010/7910 (2) 

QC BATCH NUMBER:117493 
TECHNICIANS 

BUNK 
BUNK 
BLANK 
STANDARD 
STANDARD 
SPIKE 

CALIBRATE 
CALIBRATE 
DIGESTION 
ICV 
CCV 
ANALYTICAL 

ICB 
CCB 
DBUNK 
ICAP-19 
ICAP-19 
912489-1 

<0.05 
0.12 
0.20 
1.02 
1.04 
1.24 

1.00 
1.00 

102 
104 

0.24 1.00 100 

PARAMETER:N11rate/Nftrite (as N), diss. 
REPORTING LIMIT/DF: 0.1 UNITS:mg/l 

DATE/TIME ANALYZED:11/06/91 10:32 
METHOO REFERENCE :352.1+354.1 (1) 

QC BATCH NUMBER:117586 
TECHNICIANS 

BLANK 
SPIKE 
DUPLICATE 

CALIBRATE 
ANALYTICAL 
ANALYTICAL 

ICB 
912523-1 
912523-1 

<0.1 
<0.1 
<0.1 <0.1 NC 

<0.1 <0.1 NC 

PARAMETER:Phosphorus, Total, as P, diss. 
REPORTING LIMIT/DF: 0.03 UNITS:mg/l 

DATE/TIME ANALYZED:11/06/91 16:26 
METHOO REFERENCE :365.2 (1) 

QC BATCH NUMBER:117608 
TECHNICIANS 

BLANK 
BLANK 
BLANK 
STAND AR0 
STANDARD 

DIGESTION 
DIGESTION 
CALIBRATE 
ICV 
CCV 

ICB 
CCB 
CCB 
WP1188-1 
UP1188-1 

<0.03 
<0.03 
<0.03 
0.14 
0.14 

0.15 
0.15 

93 
93 

^ 420 West First Street 
Casper, UY 82601 

^ (307) 235-5741 
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• u 
Western Atlas 
International 

A i_flon.'0*e$Sfr' Company 

Q U A  L I T Y A S S U R A N 
11/27/91 

C E  R E P O R T  

JOB NIMBER: 912524 CUSTOMER : COLDER ASSOCIATES ATTN: KENT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS HI mux SPIKES 
ANALYSIS 
YYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
(|A-B|) 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER :Pha 
REPORTING tIN 

sphorus. Tot 
IT/OF: 0.03 

al, as P, diss. 
UNlTS:mg/l 

DATE/TIME ANALYZED:11/06/91 16:26 
METH00 REFERENCE i365.2 (1) 

QC BATCH NUF 
TEC! 

IBER: 117608 
NICIAN:CP 

SPIKE 
DUPLICATE 

ANALYTICAL 
ANALYTICAL 

912523-1 
912523-1 

0.11 
0.06 0.06 0.00 

| 0.06 0.05 100 

PARAMETER: Set 
REPORTING LIN 

eniua (Se); 
IT/OF: 0:001 

total 
UNlTS:mg/l 

DATE/TIME ANALYZED:11/07/91 13:35 
METH00 REFERENCE :7741 (1) 

DC BATCH NUF 
TEC! 

IBER:117644 
IN I CI AN: TS 

BLANK 
STANDARD 
SPIKE 
DUPLICATE 

PREP 
PREP 
ANALYTICAL 
ANALYTICAL 

REAGENT 
US378-5 
912523-1 
912523-1 

<0.001 
0.006 
0.006 
<0.001 <0.001 NC 

0.007 86 
<.001 0.005 120 

PARAMETER:Arc 
REPORTING LIP 

enlc (As), t 
IIT/DF: 0.002 

ota I 
UNITS:mg/l 

DATE/TIME ANALYZED:11/07/91 15:48 
METHOD REFERENCE :7061 (2) 

QC BATCH NUF 
TEC! 

IBER: 117655 
IN I CI AN: TS 

BLANK 
STANDARD fe. 

PREP 
PREP 
ANALYTICAL 
ANALYTICAL 

REAGENT 
US378-4 
912489-1 
912489-1 

<0.002 
0.028 
0.007 
<0.002 <0.002 NC 

0.025 112 
0.001 0.005 120 

PARAMETER:Rac 
REPORTING LII 

J inn 228, tot 
IIT/DF: 

:at 
UNITS:pCi/l 

DATE/TIME ANALYZED:11/08/91 10:44 
METHOD REFERENCE :EPA 904.0 

QC BATCH NUT 
TEC) 

IBER:117687 
INICIAN:DF 

STANDARD 
SPIKE 
DUPLICATE 
DUPLICATE 

prep 
prep 
prep 
prep 

ISO #69B 
912328-16 
912421-1 
912328-10 

10.0 
12.6 
0.4 
5.7 

0.5 
2.4 

22 
81 

11.8 85 
1.4 11.8 95 

PARAMETER :Co» 
REPORTING Lit 

xiuctlvity 
IIT/DF; 1 UN 1TS :unho/cm 877F •:•:••• 

0ATE/T1ME ANALYZED:11/11/91 13:03 
METH00 REFERENCE :120.1 (1) 

QC BATCH NUr 
TECI 

IBER:117714 
IN1CIAN:JL 

DUPLICATE ANALYTICAL 912580-1 9360 9370 I I I 
PARAMETER:To 
REPORTING LII 

tat Dissolve* 
IIT/DF: 10 

i Solids (TDS) 
UNITS:mg/l 

0ATE/TIME ANALYZED:11/11/91 14:09 
METHOD REFERENCE :160.1 (1) 

QC BATCH NUT 
TEC 

1BER:117724 
INICIAN:JL 

DUPLICATE ANALYTICAL 912552-1 1390 1416 r i l l  
PARAMETER:Am 
REPORTING LI 

nonia (NH3-N 
IIT/DF: 0.1 

), total 
UNITS:mg/l 

DATE/T1 ME ANALYZED :11 /13j 
METH00 REFERENCE :350.3 

(91 15:40 
(1) 

QC BATCH NUt 
TEC 

IBER :'1'17796 
1NICIAN:CP 

BLANK 
BLANK 
STANDARD 
STANDARD 
STANDARD 
SPIKE 

REAGENT 
REAGENT 
ICV 
CCV 
CCV 
ANALYTICAL 

RBLANK 
RBLANK 
WP689-2 
UP689-2 
WP689-2 
912489-1 

<0.1 
<0.1 
5.7 
5.5 
5.5 
0.7 

5.5 
5.5 
5.5 

104 
100 
100 

0.2 0.5 100 

420 West First Street 
Casper, UY 82601 
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Western Atlas 
International 

A LutorvD-esse' Ce^5an> 

Q U A  L I T Y  A S S U R A N  
11/27/91 

C E  R E P O R T  

JOB NUMBER: 912524 CUSTOMER: COLDER ASSOCIATES ATTN: KENT ANGEL0S 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
<IA-B|> 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER: Ann 
REPORTING LIP 

mnia (NH3-N), total 
IIT/DF: 0.1 UNlTS:mg/l 

DATE/TIME ANALYZED:11/13/91 15:40 
METH00 REFERENCE :350.3 (1) 

QC BATCH NUMBER:117796 
TECHNICIANS 

SPIKE 
DUPLICATE 
DUPLICATE 

ANALYTICAL 
ANALYTICAL 
ANALYTICAL 

912592-2 
912489-1 
912592-2 

5.8 
0.2 
2.9 

0.2 
3.0 

0.0 
3 

2.9 2.5 116 

PARAMETER:Radon 222 
REPORTING LIMIT/DF: 1 UNITS:pCi/l 

DATE/TIME ANALYZED:11/14/91 09:48 
METHOD REFERENCE : 

QC BATCH:NUMBER:117811 
TECHNICIANS 

DUPLICATE 
DUPLICATE 
DUPLICATE 
DUPLICATE 
DUPLICATE 
OUPLICATE 
DUPLICATE 
DUPLICATE 

prep 
prep 
prep 
prep 
prep 
prep 
prep 
prep 

912382-1 
912424-1 
912489-1 
912443-3 
912443-14 
912523-1 
912524-1 
912585-1 

3880 
16258 
143 
505 
484 
292 
205 
430 

3913 
15646 
222 
186 
400 
473 
212 
384 

1 
4 
43 
92 
19 
47 
3 
11 

I^^METER:Radon 222 error, •/-
HORTING LIMIT/DF: UNITS:pCi/t 

DATE/TIME ANALYZED:11/14/91 09:52 
METHOD REFERENCE : 

QC BATCH NUMBER:117812 
TECHNICIANS 

1 1 

PARAMETER:Radon 222 LLD 
REPORTING LIMIT/DF: UNlTS:pCi/l 

DATE/TIME ANALYZED:11/14/91 09:54 
METHOD REFERENCE : 

QC BATCH NUMBER:117813 
TECHNICIANS 

1 1 

PARAMETER:Fluoride (F), dissolved 
REPORTING LIMIT/DF: 0.1 UNITS:mg/I 

DATE/TIMEANALYZED:11/21/91 10:44 
METHOD REFERENCE :340.2 (1) 

QC BATCH NUMBER:117903 
TECHNICIANS 

BLANK 
BLANK 
STANDARD 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

REAGENT 
REAGENT 
ICV 
CCV 
CCV 
ANALYTICAL 
ANALYTICAL 

BLK 
BLK 
EPA #378 
EPA #378 
EPA #378 
912488-1 
012488-1 

<0.1 
<0.1 
0.9 
0.9 
0.9 
0.8 
0.3 0.3 0.0 

0.9 
0.9 
0.9 

100 
100 
100 

0.3 0.5 100 

PARAMETER:Atuminuni <AI), 
REPORTING LIMIT/DF: 0.1 

total 
UNlTS:mg/l 

DATE/TIME ANALYZED:T1/I5/91 14:24 
METHOD REFERENCE :3010/7020 (2) 

QC:BATCH NUMBER:117949 
TECHNICIANS 

BLANK 
BLANK 
BLANK 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
DIGESTION 
ICV 
CCV 
ANALYTICAL 
ANALYTICAL 

ICS 
CCB 
DBLANK 
ICAP-19 
ICAP-19 
912524-1 
912524-1 

0.1 
0.2 
0.2 
5.0 
4.8 
1.2 
0.1 0.2 0.1 

5.0 
5.0 

100 
96 

0.2 1.0 100 

420 West First Street 
^ Casper, UY 82601 
A (307) 235-5741 
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Western Atlas 
International 

A Lflo"1 P*ew Company 

Q U A  L I T Y A S S U R A N 
11/27/91 

C E  R E P O R T  

J08 NUMBER: 912524 CUSTOMER: GOLDER ASSOCIATES ATTN: KENT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPO or 
(IA-B|) 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER:Iran (Fe), total 
REPORTING LIMIT/DF: 0.05 UNITS:mg/l 

DATE/TIME ANALYZED:11/15/91 14:35 
METHOD REFERENCE -.3010/7380 (2) 

QC BATCH NUf 
TECI 

IBER:117951 
INI CIAN:CP 

BLANK 
BLANK 
STANDARD 
STANDARD 
SPIKE 
SPIKE 
DUPLICATE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
ICV 
CCV 
ANALYTICAL 
ANALYTICAL 
ANALYTICAL 
ANALYTICAL 

ICB 
CCB 
ICAP-19 
ICAP-19 
912524-1 
912593-1 
912524-1 
912593-1 

<0.05 
<0.05 
2.08 
1.86 
2.73 
2.40 
1.68 
1.29 

1.62 
1.24 

4 
4 

2.00 
2.00 

104 
93 

1.68 
1.29 

1.00 
1.00 

105 
111 

PARAMETER:Zinc <Zn). total 
REPORTING LIMIT/DF: 0.1 UNlTS:mg/l 

DATE/TIME ANALYZED:11/15/91 14:48 
METHOD REFERENCE :3010/7950 (2) 

OC BATCH NU) 
TECI 

IBER: 117953 
INICIAN:CP 

BLANK 
BLANK 
BLANK 
BLANK 
^•IDARD 
•IDARD 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
CALIBRATE 
DIGESTION 
ICV 
CCV 
CCV 
ANALYTICAL 
ANALYTICAL 

ICB 
CCB 
CCB 
DBLANK 
ICAP-19 
ICAP-19 
ICAP-19 
912524-1 
912524-1 

<0.1 
<0.1 
<0.1 
<0.1 
0.9 
0.9 
0.9 
0.9 
<0.1 <0.1 NC 

1.0 
1.0 
1.0 

90 
90 
90 

0.0 1.0 90 

PARAMETER:Berylliun (Be) 
REPORTING LIMIT/DF: 0.01 

total 
UNITS:mg/l 

DATE/TIME ANALYZED:11/I8/91 15:45 
METH00 REFERENCE :3010/7090 (2) 

OC BATCH NUMBER:117960 
TECHNI CIAN:CP 

BLANK 
BLANK 
BLANK 
STANDARD 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
CALIBRATE 
ICV 
CCV 
CCV 
ANALYTICAL 
ANALYTICAL 

ICB 
CCB 
CCB 
ICAP-19 
ICAP-19 
ICAP-19 
912489-1 
912489-1 

<0.01 
<0.01 
<0.01 
0.98 
0.96 
0.95 
0.81 
<0.01 <0.01 NC 

1.00 
1.00 
1.00 

98 
96 
95 

0.00 1.00 81 

PARAMETER:Ca 
REPORTING LI) 

cium (Ca), dissolved 
IIT/DF: 1 UNITS:mg/l 

DATE/TIME ANALYZED:11/19/91 16:10 
METHOD REFERENCE :215.1 (1) 

QC BATCH NU) 
TECI 

IBER: 117975 
IN I CI AN: CP 

BLANK 
BLANK 
BLANK 
STANDARD 
STANDARD 
STAN0ARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
CALIBRATE 
ICV 
CCV 
CCV 
ANALYTICAL 
ANALYTICAL 

ICB 
CCB 
CCB 
ICAP-7 
ICAP-7 
ICAP-7 
912489-1 
912489-1 

<1 
<1 
1 
30 
31 
32 
20 
6 6 0 

30 
30 
30 

100 
103 
107 

6 15 93 

420 West First Street 
Casper, UY 82601 

^ (307) 235-5741 
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•e*A 

Western Atlas 
International 

A locn • t>esw Compaq 

Q U A L I T T  A  S S U R A N 
11/27/91 

C E  R E P O R T  

JOB NIMBER: 912524 CUSTOMER : G0LDER ASSOCIATES ATTN: KENT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS M/ ITRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
<IA-B|> 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER:Ura 
REPORTING LIN 

nlun (U), tc 
IT/DF: 0.001 

tal 
UNITS:mg/l 

DATE/TIME ANALYZED:11/23/91 12:39 
METHOD REFERENCE : 

QC BATCH NUI> 
TECI 

IBER: 117991 
INICIANS 

STANDARD 
STANDARD 
DUPLICATE 

prep 
prep 
prep 

ISO #94C 
ISO #948 
912524-1 

0.087 
0.848 
0.001 0.001 0.000 

0.084 
0.848 

104 
100 

PARAMETER:RaC 
REPORTING LIN 

Hum 226, tot 
IT/DF: 

al 
UHITS:pCi/t 

DATE/TIME ANALYZED:11/25/91 14:15 
METHOD REFERENCE :EPA 903.1 

QC BATCH NUMBER:118101 
TECHNICIANS 

DUPLICATE 
DUPLICATE 

prep 
prep 

912524-1 
912425-1 

0.3 
0.5 

0.3 
0.3 

0 
50 

PARAMETER:Rac 
REPORTING LIN 

Hum 226, tot 
IIT/DF: 

al, error, */-
UN!TS:pCi/t 

DATE/TIME ANALYZED:11/25/91 14:20 
METHOO REFERENCE : 

QC BATCH NUMBER:118102 
TECHNICIANS 

I 1 I 1 

PARAMETER:Radium 226, total, LLD 
PORTING LIMIT/DF: UNITS:pCi/l 

DATE/TIME ANALYZED:11/25/91 14:22 
METHOD REFERENCE : 

QC BATCH NUMBER:!18103 
TECHNICIANS 

m— 1 « 
PARAMETER:Potass1um (K), 
REPORTING LIMIT/DF: 0.5 

dissolved :: 
:UNlTS:mg/l 

DATE/TIME ANALYZED:11/19/91 09:59 
METHOO REFERENCE :258.1 (1) 

QC BATCH NUT 
TECI 

1BER:118134 
INICIAN:CP 

BLANK 
BLANK 
BLANK 
STANDARD 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
CALIBRATE 
ICV 
CCV 
ccv 
ANALYTICAL 
ANALYTICAL 

ICS 
CCB 
CCB 
ICAP-7 
ICAP-7 
ICAP-7 
912489-1 
912489-1 

<0.5 
<0.5 
<0.5 
39.7 
40.0 
39.8 
18.9 
2.1 2.0 0.1 

40.0 
40.0 
40.0 

99 
100 
100 

2.1 20.0 84 

PARAMETER:Ma< 
REPORTING LII 

jnesiun (Mg) 
IIT/DF: 0.1 

.dissolved 
UNITS:mg/l 

DATE/TIME ANALYZED:11/19/91 10:07 
METHOO REFERENCE :242.1 (1) 

QC BATCH NUI 
TECI 

IBER:118136 
INICIANS 

BLANK 
BLANK 
BLANK 
STANDARD 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
CALIBRATE 
ICV 
CCV 
CCV 
ANALYTICAL 
ANALYTICAL 

ICB 
CCB 
CCB 
ICAP-7 
ICAP-7 
ICAP-7 
912489-1 
912489-1 

<0.1 
<0.1 
<0.1 
10.1 
10.2 
10.3 
11.3 
2.6 2.7 4 

10.0 
10.0 
10.0 

101 
102 
103 

2.6 10.0 87 

PARAMETER:So 
K'PORTING LI 

diurn (NO), d 
IIT/DF: 10 

issotved 
UNITS:mg/l 

DATE/TIME ANALTZE0:11/19/91 10:17 
METHOO REFERENCE :273.1 (1) 

||||1|1|I||| QC BATCH NUI 
TECI 

1BER:118138 
INICIANS 

BLANK CALIBRATE ICB <10 

420 West First Street 
Casper, UY 82601 
(307) 235-5741 
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Western Atlas 
International 

A I<rton-Oew Company 

Q U A  L I T Y A S S U R A N 
11/27/91 

C E  R E P O R T  

JOB DUMBER: 912524 CUSTOMER: GOLDER ASSOCIATES ATTN: KENT ANGELOS ' 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
<|A-B|> 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER:Sodiun (Na), dissolved 
REPORTING LIMIT/DF: 10 UNITS:ing/l 

DATE/TIME ANALYZED:11/19/91 10:17 
METH00 REFERENCE :273.1 (1) 

QC BATCH NUf 
TECf 

1BER:118138 
INICIAN:CP 

BLANK 
BLANK 
STANOARD 
STANDARD 
STANDARD 
DUPLICATE 

CALIBRATE 
CALIBRATE 
ICV 
CCV 
ccv 
ANALYTICAL 

CCB 
CCB 
ICAP-7 
ICAP-7 
ICAP-7 
912489-1 

<10 
<10 
102 
104 
104 
40 40 0 

100 
100 
100 

102 
104 
104 

PARAMETER:Sul fate <S04>, dissolved DATE/TIME ANALYZED:10/23/91 13:24 QC BATCH NUMBER:118147 

REPORTING LIMIT/DF: 10 UNlTS:mg/l METHOD REFERENCE :375.4 (1) itu I N I U I A N :  J L  

SPIKE 
DUPLICATE 

ANALYTICAL 
ANALYTICAL 

912488-1 
912445-9 

73 
10 10 0 

23 50 100 

PARAMETER:pH 
REPORTING Llf IIT/DF: 0.01 UNlTS:pH units 

DATE/TIME ANALYZED:10/30/91 13:42 
METH00 REFERENCE :150.1 (1) 

QC BATCH NUf 
TECI 

1BER:118150 
INICIAN:JL 

|).ICATE ANALYTICAL 912524-1 7.30 7.30 0 

PARAMETER :Gn 
REPORTING LII 

>S3 Alpha, total 
IIT/DF: UNITS:pCl/l 

DATE/TIME ANALYZED:11/27/91 09:35 
METHOD REFERENCE :EPA 900.0 

QC BATCH NUf 
TECI 

1BER:118155 
IN1CIAN : D F  

STANDARD 
SPIKE 
DUPLICATE 

prep 
prep 
prep 

ISO #178.1 
912610-3 
912610-10 

39.5 
56.0 
3.3 2.8 16 

46.2 85 
1.3 46.1 119 

PARAMETER:Gr< 
REPORTING LIf 

:ss Alpha, total, error, +/-
IIT/DF: UNITS:pCi/l 

DATE/TIME ANALYZED:11/27/91 09:38 
METHOD REFERENCE : 

QC BATCH NUMBER:118156 
TECHNICIANS 

1 1 

PARAMETER:Gross Alpha, total, LLD 
REPORTING LIMIT/DF: UNlTS:pCi/l 

DATE/TIME ANALYZED:11/27/91 09:40 
METHOO REFERENCE : 

QC BATCH NUf 
TECI 

IBER:118157 
INICIAN:DF 

• 

420 Uest First Street 
Casper, WY 82601 
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Western Atlas 
International 

A LSOT'O^sse! Gcnoa-̂  

Q U A L I T Y  A S S U R A N C E  F O O T E R  
11/27/91 

NC = Not Calculable due to values lower than the detection limit 
NO * Not detected at level in limits colum 
Quality Control Acceptance Criteria: 

Blanks : Analyzed Value less than or equal to the Detection Limit 
Reference Standards: 100 •/* 10 Percent Recovery 
Duplicates : 20X Relative Percent Difference, or •/- the Detection Limit 
Spikes : 100 */• 25 Percent Recovery 

(1) EPA 600/4-79-020, Methods for Chemical Analysis of Uater and Wastes, March 1983 
(2) EPA SW-846, Test Methods for Evaluating Solid Waste, Third Edition, November 1986 
(3) Standards Methods for the Examination of Water and Wastewater, 16th, 1985 
(4) EPA/6004-80-032, Prescribed Procedures for Measurement of Radioactivity in Drinking Water, August 1980 
(5) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(6) EPA 600/8-78-017, Microbiological Methods for Monitoring the Environment, December 1978 

NOTE - Data reported in OA report may differ from values on data page due to dilution of sample into analytical ranges. 

420 West First Street 
Casper, WY 82601 
(307) 235-5741 
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Western Atlas 
International 

A Lmoru Dresser Company 

CORE LABORATORIES 
A N A L Y T I C A L  R E P O R T  

Job Number: 912523 
Prepared For: 

GOLDER ASSOCIATES 
KENT ANGELOS 

4104 148th AVENUE NE 
REDMOND, WA 98052 

Date: 02/11/92 

Signature Date!7 

£//f/9< 

Name: Sharl Davis 

Title: Laboratory Manager 

Core Laboratories, Inc. 
420 West First Street 
Casper, WY 82601 

The analyses, opinions or mtep'etaiions cora^ed m tn.$ report are cased upon ooservafons and matenai supplied by the cbent for whose exclusive and confidential use this repot has been maoe. The interpretations or opmors expressed 

represent tne best judgement o' Core Laboratories. Core Laoo'atonev nowever. assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness of any 
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L A B O R A T O R Y  T E S T S  R E S U L T S  
02/11/92 

JOB NUMBER: 912523 CUSTOMER: SOLDER ASSOCIATES ATTN KENT ANGELOS 

CLIENT 1.0 : 913-1101 MONSANTO/SODA SPRINGS 
DATE SAMPLED : 10/23/91 

LABORATORY I.D...: 912523-0001 
DATE RECEIVED : 10/25/91 

TINE SAMPLED. : 16:56 TIME RECEIVED 2 2 

WORK DESCRIPTION...: TW-18-RFK-S REMARKS ! UATER WORK DESCRIPTION...: TW-18-RFK-S REMARKS 

TEST DESCRIPTION FINAL RESULT DETECTION LIMIT (WITS OF MEASURE TEST METHOD DATE TECHNICIAN 

Trttiun 2350 pCi/l EPA 906.0 02/06/92 DF 

Tritiun error, +/- 716 pCi/l 02/06/92 OF 

Tritiun LLD 1270 pCi/t 02/06/92 DF 

Radon 222 292 1 pCi/l 11/14/91 DF 

Radon 222 error, •/- 239 pCi/l 11/14/91 DF 

Radon 222 LLO 386 pCi/l 11/14/91 DF 

Carbon 14 2380 pCi/l LIQ. SCINTILLATION 02/06/92 DF 

l^faon 14, error+/- 509 pCi/l LIQ. SCINTILLATION 02/06/92 DF 

^Fbon 14, LLD 791 pCi/l LIQ. SCINTILLATION 02/06/92 DF 

Gross Alpha, total 20.2 pCi/l EPA 900.0 01/30/91 DB 

Gross Alpha, total, error, •/- 18.8 pCi/l 01/30/91 DB 

Gross Alpha, total, LLD 26.9 pCi/l 01/30/91 DB 

Radiun 226, total 0.1 pCi/l EPA 903.1 01/16/92 DF 

Radiun 226, total, error, •/- 0.2 pCi/l 01/16/92 DF 

Radium 226, total, LLD 0.2 pCi/l 01/16/92 DF 

Radiun 228, total NO pCi/l EPA 904.0 01/16/92 DF 

Radiun 228, total, error, •/• 4.2 pCi/l 01/16/92 DF 

Radiun 228, total, LLD 8.3 pCi/l 01/16/92 DF 

Biochemical Oxygen Demand (BOO) 9 2 mg/l 405.1 (1) 10/27/91 CP 

Chemical Oxygen Demand (COO) 5 5 mg/l 410.4 (mod). (1) 11/05/91 CP 

Conductivity 1780 1 imho/cm 877F 120.1 (1) 10/25/91 JL 

PH 7.80 0.01 pH uiits 150.1 (1) 10/25/91 JL 

Total Dissolved Solids (TDS) 1180 10 mg/l 160.1 (1) 11/11/91 JL 
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L A B O R A T O R Y  T E S T S  
02/11/92 

R E S U L T S  

JOB NUMBER: 912523 CUSTOMER: SOLDER ASSOCIATES ATTN: KENT ANGELOS 

CLIENT I.D : 913-1101 MONSANTO/SOOA SPRINGS 
HATE CAIIDI En • 10/91/01 

LABORATORY I.D... 
DATE RECEIVED.... 

912523-0001 
10/25/91 

TIME RECEIVED.... . 
WORK DESCRIPTION...: TW-18-RFK-S REMARKS WATER WORK DESCRIPTION...: TW-18-RFK-S REMARKS WATER 

TEST DESCRIPTION FINAL RESULT DETECTION LIMIT UNITS OF MEASURE TEST METHOD HWill TECHNICIAN 
Bicarbonate (HC03), dissolved 1330 5 mg/l 310.1 (1) 10/25/91 JL 

Carbonate (C03), dissolved <1 1 mg/l 310.1 (1) 10/25/91 JL 

Hydroxide (OH), dissolved <1 1 mg/l 310.1 (1) 10/25/91 JL 

Sulfate (S04), dissolved 53 2 mg/l 375.4 (1) 10/30/91 JL 

Chloride (CI), dissolved 14.0 0.5 mg/l 325.3 (1) 10/30/91 JL 

Fluoride (F), dissolved 0.2 0.1 mg/l 340.2 (1) 11/14/91 CP 

Nitrate/Nitrite (as N), diss. <0.1 0.1 mg/l 352.1+354. 1 (1) 11/06/91 CP 

^Bphorus, Total, as P, diss. 0.59 0.03 mg/l 365.2 (1) 11/06/91 CP 

Ononis (NH3-N), total 0.2 0.1 mg/l 350.3 (1) 11/13/91 CP 

Aluminun (Al), total <1 1 mg/l 3010/7020 (2) 11/15/91 CP 

Arsenic (As), total 0.003 0.002 mg/l 7061 (2) 12/20/91 TS 

Beryllium (Be), total <0.01 0.01 mg/l 3010/7090 (2) 11/18/91 CP 

Cadmiun (Cd), total 0.01 0.01 mg/l 3010/7130 (2) 10/31/91 CP 

Calciun (Ca), total 97 1 mg/l 3010/7140 (2) 11/19/91 CP 

Chromiun (Cr), total 0.07 0.05 mg/l 3010/7190 (2) 11/04/91 CP 

Copper (Cu), total 0.01 0.01 mg/l 3010/7210 (2) 10/31/91 CP 

Iron (Fe), total 8.27 0.05 mg/l 3010/7380 (2) 11/15/91 CP 

Lead (Pb), total 0.12 0.05 mg/l 3010/7420 (2) 10/31/91 CP 

Magnesiun (Mg), total 218 0.1 mg/l 3010/7450 (2) 11/19/91 CP 

Manganese (Mn), total 0.36 0.05 mg/l 3010/7460 (2) 11/04/91 CP 

Nickel (Hi), total 0.07 0.05 mg/l 3010/7520 (2) 10/31/91 CP 

Potassiun (K), total 16.0 0.5 mg/l 3010/7610 (2) 11/19/91 CP 

Seleniun (Se), total <0.001 0.001 mg/l 7741 (2) 11/07/91 TS 
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L A B O R A T O R Y  T E S T S  R E S U L T S  
02/11/92 

J08 NUMBER: 912523 CUSTOMER: COLDER ASSOCIATES ATTN: KENT ANGELOS 

CLIENT I.D 
DATE SAMPLED 
TIME SAMPLED 
WORK DESCRIPTION... 

913-1101 MONSANTO/SODA SPRINGS 
10/23/91 
16:56 
TU-18-RFK-S 

LABORATORY I.D.. 
DATE RECEIVED... 
TIME RECEIVED... 
REMARKS 

912523-0001 
10/25/91 

UATER 

TEST DESCRIPTION FINAL RESULT DETECTION LIMIT UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

Silver <Ag>, total 

Sodium (Na), total 

Uraniun <U), total 

Vanadiun (V), total 

Zinc (Zn), total 

0.05 

40 

0.004 

0.24 

<0.1 

0.05 

10 

0.001 

0.05 

0.1 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

3010/7760 (2) 

3010/7770 (2) 

3010/7910 (2) 

3010/7950 (2) 

11/04/91 

11/19/91 

02/07/92 

11/04/91 

11/15/91 

CP 

CP 

DB 

CP 

CP 
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The analyses oor.tons v interpretations coma neo m tr.s report are oasec upon observations ano matenal supplied by the client for whose exclusive and confidential use this reoort has been made- The interpretations or opinions expressed 
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Western Atlas 
International 

Q U A L I T Y  A  S S U R A N C E  R E P O R T  
02/11/92 

JOB NUMBER: 912523 CUSTOMER: GOLDER ASSOCIATES ATTN: KENT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE I.D. VALUE (A) VALUE (B) <|A-B|> VALUE RECOVERY VALUE ADDED RECOVERY 

PARAMETER:NtckeI <Ni>, total DATE/TIME ANALYZED:10/31/91 10:28 QC BATCH NUMBER:117403 
REPORTING LIMIT/DF: 0.05 UNlTS:fllQ/l METHOD REFERENCE :3010/7520 <2) TECHNICIANS 

BLANK CALIBRATE ICB <0.05 
BLANK CALIBRATE CCB <0.05 
BUNK CALIBRATE CCB <0.05 
BUNK DIGESTION OBLANK <0.05 
STANDARD ICV ICAP-19 1.01 1.00 101 
STANDARD CCV ICAP-19 0.99 1.00 99 
STANDARD CCV ICAP-19 1.02 1.00 102 
SPIKE ANALYTICAL 912523-1 1.01 0.07 1.00 94 
DUPLICATE DIGESTION 912523-1 <0.05 <0.05 NC 

PARAMETERiCactaiurn (Cd), total DATE/TIME ANALYZED:10/31/91 10:46 QC BATCH NUMBER:117406 
REPORTING LtMIT/DF: 0.01 UNITS:mg/l METKOO REFERENCE :3010/7130 (2) TECHNICIAN:CP 

BLANK CALIBRATE ICB <0.01 
BLANK CALIBRATE CCB 0.01 
BLANK CALIBRATE CCB 0.02 
MANK DIGESTION DBLANK 0.01 
^MDARD ICV ICAP-19 0.97 1.00 97 
•RNDARD CCV ICAP-19 0.98 1.00 98 
STANDARD CCV ICAP-19 0.96 1.00 96 
SPIKE ANALYTICAL 912494-1 0.96 0.02 1.00 94 
SPIKE ANALYTICAL 912523-1 0.96 0.01 1.00 95 
OUPLICATE DIGESTION 912494-1 0.02 0.02 0.00 
DUPLICATE DIGESTION 912523-1 0.01 0.01 0.00 

PARAMETERsCopper (Cu), total DATE/TIME ANALYZED:10/31/91 10:56 QC BATCH NUMBER:117408 
REPORTING LIMIT/DF: 0.01 UNITS:mg/l METKOO REFERENCE :3010/7210 (2) TECHM1CIAN:CP 

BLANK CALIBRATE ICB 0.01 
BLANK CALIBRATE CCB <0.01 
BLANK CALIBRATE CCB 0.01 
BLANK DIGESTION DBLANK 0.01 
STANDARD ICV ICAP-19 1.03 1.00 103 
STANDARD CCV ICAP-19 1.04 1.00 104 
STANDARD CCV ICAP-19 1.03 1.00 103 
SPIKE ANALYTICAL 912523-1 1.01 0.01 1.00 100 
DUPLICATE DIGESTION 912523-1 0.01 0.01 0.00 

PARAMETER:Lead <Pb), total DATE/TIME ANALYZED:10/31/91 11:06 QC BATCH HUHBER:117410 
REPORTING LIMIT/DF: 0.05 UNITS:mg/l METHOO REFERENCE :3010/7420 <2) TECHNICIANS 

BLANK CALIBRATE ICB <0.05 
BLANK CALIBRATE CCB <0.05 
BLANK CALIBRATE CCB <0.05 
BLANK DIGESTION DBLANK 0.07 • 

STANDARD ICV ICAP-19 1.00 1.00 100 

420 West First Street 
Casper, UY 82601 
(307) 235-5741 

PACE:4 

The analyses, oo^ons or interpretations contained m this repot are cased upon observations and materia) suppled by the client tor whose exclusive and confidential use this report has been mede. The interpretations or options expressed 

represent the pest juoge^n: of Core Laoorator>es. Core Laboratories, nowever. assynes no responsibility ana makes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness of any 

oii.gas.coaio'other mmera. property, we; or sand m connection witn which suchreportis used or relied upon for any reason whatsoever. This report snan not be reproduced, except in its entirety, without the wntten approval of Core Laboratories. 



Western Atlas 
International 

A Unon'Drasser Company 

Q U A L I T Y  A  S S U R A N 
02/11/92 

C E  R E P O R T  

JOS NUMBER: 912523 CUSTOMER: GOLDER ASSOCIATES ATTN: KENT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
<IA-B|» 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER:Lead <Pb), total 
REPORTING LIMIT/OF: 0.05 UNlTS:ms/l 

DATE/TIME ANALYZED:10/31/91 11:06 
METH00 REFERENCE 13010/7420 (2) 

QC BATCH NUMBER:117410 
TECHNICIANS 

STANDARD 
STANDARD 
SPIKE 
SPIKE 
DUPLICATE 
DUPLICATE 

CCV 
CCV 
ANALYTICAL 
ANALYTICAL 
ANALYTICAL 
ANALYTICAL 

ICAP-19 
ICAP-19 
912494-1 
912523-1 
912494-1 
912523-1 

0.95 
1.00 
1.21 
1.01 
0.26 
0.12 

0.28 
0.08 

7 
0.04 

1.00 
1.00 

95 
100 

0.28 
0.12 

1.00 
1.00 

93 
89 

PARAMETER:B iochemicat Oxygen Demand (BOO) 
REPORTING LIMIT/DF: 2 UNITS:mg/l 

DATE/TIME ANALYZED:10/27/91 13:55 
METHOD REFERENCE :405.1 (1) 

QC BATCH NUMBER:117415 
TECHNICIANS 

I I 1 1 1 1 I 1 I I 

PARAMETER:Sitvar (Ag), total 
REPORTING LIMIT/DF: 0.05 UNITS:mg/l 

DATE/TIME ANALYZED:11/04/91 11:06 
METHOD REFERENCE :3010/7760 (2) -

QC BATCH NUMB£R:117453 
TECHNICIANS 

BLANK 

N 
mNDARD 
STANDARD 
STANDARD 
SPIKE 
SPIKE 
DUPLICATE 
DUPLICATE 

CALI8RATE 
CALIBRATE 
CALIBRATE 
DIGESTION 
ICV 
CCV 
CCV 
ANALYTICAL 
ANALYTICAL 
DIGESTION 
DIGESTION 

ICS 
CCB 
CCB 
DBLANK 
ICAP-7 
ICAP-7 
ICAP-7 
912494-1 
912523-1 
912494-1 
912523-1 

<0.05 
<0.05 
<0.05 
<0.05 
1.99 
1.98 
1.73 
0.86 
2.04 
0.49 
0.05 

0.48 
0.04 

2 
0.01 

2.00 
2.00 
2.00 

100 
99 
87 

0.48 
0.05 

0.50 
2.00 

76 
100 

PARAMETER:Chramiurn (Cr ), 
REPORTING LIMIT/DF: 0.05 

total 
UNlTS:mg/l 

DATE/TIM: ANALYZED:11/04/91 11:21 
METHOO REFERENCE :3010/719Q (2) 

QC BATCH HUMBER:117462 
TECHNICIANS 

BLANK 
BLANK 
BLANK 
BLANK 
STANDARD 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
CALIBRATE 
DIGESTION 
ICV 
CCV 
CCV 
ANALYTICAL 
DIGESTION 
DIGESTION 

ICB 
CCB 
CCB 
DBLANK 
ICAP-19 
ICAP-19 
ICAP-19 
912494-1 
912494-1 
912523-1 

<0.05 
<0.05 
0.07 
0.07 
0.95 
0.96 
0.97 
1.05 
0.10 
0.07 

0.08 
0.07 

0.02 
0.00 

1.00 
1.00 
1.00 

95 
96 
97 

0.09 1.00 96 

PARAMETER:Msnganese (Hn), 
REPORTING LIMIT/DF: 0.05 

total 
UNITS:mg/l 

DATE/TIME ANALYZED:11/04/91 11:30 
METHOO REFERENCE :3010/7460 (2) 

QC BATCH NUMBER:117465 
TECHNICIANS 

BLANK 
BLANK 
BLANK 

CALIBRATE 
CALIBRATE 
CALIBRATE 

ICB 
CCB 
CCB 

<0.05 
<0.05 
<0.05 
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Q U A  L I T Y A S S U R A N 
02/11/92 

C E R E P 0 R T 

JOS NUMBER: 912523 CUSTOMER: GOLDER ASSOCIATES ATTN KENT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
(1 A-B |) 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER:Manganese <Mn), 
REPORTING LIMIT/DF: 0.05 

total 
UNlTS:ms/l 

DATE/TIME ANALYZED:11/04/91 11:30 
METHOD REFERENCE :3010/7460 (2) 

QC BATCH NUMBER:117465 
TECHNICIAN:CP 

BLANK 
STAN0AR0 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

0IGESTI0N 
ICV 
CCV 
CCV 
ANALYTICAL 
DIGESTION 

DBLANK 
ICAP-19 
ICAP-19 
ICAP-19 
912523-1 
912523-1 

<0.05 
1.04 
1.04 
1.02 
1.38 
0.36 0.36 0 

1.00 
1.00 
1.00 

104 
104 
102 

0.36 1.00 102 

PARAMETER:Vanadium (V), totat 
REPORTING LIMIT/DF: 0;05 UNITS:mg/l 

DATE/TIKE ANALYZED:11/04/91 15:56 
METHOO REFERENCE :3010/7910 (2) 

QC BATCH NUMBER:117493 
TECHNICIANS 

BUNK 
BLANK 
BLANK 
STANDARD 
STANDARD 
SPIKE 

CALIBRATE 
CALIBRATE 
DIGESTION 
ICV 
CCV 
ANALYTICAL 

ICB 
CCB 
DBLANK 
ICAP-19 
ICAP-19 
912489-1 

<0.05 
0.12 
0.20 
1.02 
1.04 
1.24 

1.00 
1.00 

102 
104 

0.24 1.00 100 

^BlMETER: Chemical Oxygen Demand (COD) 
IPDRTING LIMIT/OF: 5 UNITS:mg/l 

DATE/TIME ANALYZED:11/05/91 08:19 
METHOO REFERENCE :410.4 (mod) (1) 

QC BATCH NUMBER:117563 
TECHNICIANS 

BLANK 
SPIKE 
DUPLICATE 

CALIBRATE 
ANALYTICAL 
ANALYTICAL 

ICB 
912523-1 
912523-1 

<5 
63 
5 5 0 

5 50 116 

PARAMETER:Nitrate/Nitrite (as N), diss. 
REPORTING LIMIT/OF: 0.1 UNITS:mg/l 

DATE/TIME ANALYZED:11/06/91 10:32 
METHOO REFERENCE :352.1*354.1 (1) 

QC BATCH NUMB£R;117586 
TECHNICIANS 

BLANK 
SPIKE 
DUPLICATE 

CALIBRATE 
ANALYTICAL 
ANALYTICAL 

ICB 
912523-1 
912523-1 

<0.1 
<0.1 
<0.1 <0.1 NC 

<0.1 <0.1 NC 

PARAMETER:Phosphorus, Total, as P, di ss. 
REPORTING LINIT/DF: 0.03 UNITS:mg/l 

DATE/TIME ANALYZED:11/06/91 16:26 
METHOO REFERENCE :365.2 (1) 

QC BATCH NUMBER:117608 
TECHNICIANS 

BLANK 
BUNK 
BUNK 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

DIGESTION 
DIGESTION 
CALIBRATE 
ICV 
CCV 
ANALYTICAL 
ANALYTICAL 

ICB 
CCB 
CCB 
WP1188-1 
WP1188-1 
912523-1 
912523-1 

<0.03 
<0.03 
<0.03 
0.14 
0.14 
0.11 
0.06 0.06 0.00 

0.15 
0.15 

93 
93 

0.06 0.05 100 

PARAMETER:Seleniua (Se>, total 
REPORTING LIMIT/DF: 0.001 UNITS:mg/l 

DATE/TIME ANALYZED:11/07/91 13:35 
METHOO REFERENCE ;7741 (1) 

QC BATCH NUMBER:!17644 
TECHNICIANS 

BUNK PREP REAGENT <0.001 
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Western Atlas 
International 

A UR0n/Oesse» Company 

Q U A  L I T Y  A S S U R A N  
02/11/92 

C E RE P O R T  

JOB NUMBER: 912523 CUSTOMER: SOLDER ASSOCIATES ATTN: KENT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
(|A-B|> 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER:Seteniun (Se)f total 
REPORT ING LIMIT/DF: 0.001 UNI TS :iDQ/1 

DATE/TIME AMALY2ED:11/07/91 13:35 
METHOO REFERENCE :7741 (1) 

QC BATCH NUMBER:117644 
TECHNICIANS 

STANDARD 
SPIKE 
DUPLICATE 

PREP 
ANALYTICAL 
ANALYTICAL 

US378-5 
912523-1 
912523-1 

0.006 
0.006 
<0.001 <0.001 NC 

0.007 86 
<.001 0.005 120 

PARAMETER:Total Dissolved Solids (TDS) 
REPORTING LIMIT/DF: 10 UNITS:mg/l 

DATE/TIME ANALYZED:11/11/91 14:09 
METHOO REFERENCE :160.1 (1) 

QC BATCH NUMBER:117724 
TECHNIC!AN:JL 

DUPLICATE ANALYTICAL 912552-1 1390 1416 2 

PARAMETER:Awmonfa (NH3-N), total 
REPORTING LIMIT/DF::0.1 UNlTS:mB/I 

DATE/TIME ANALYZED:11/13/91 15:40 
METHOO REFERENCE :350.3 (1) 

QC BATCH NUMBER:117796 
TECHNICIAN:CP 

BLANK 
BLANK 
STANDARD 
STANDARD 
BNDARD 

H 
DUPLICATE 
DUPLICATE 

REAGENT 
REAGENT 
ICV 
CCV 
CCV 
ANALYTICAL 
ANALYTICAL 
ANALYTICAL 
ANALYTICAL 

RBLANK 
RBLANK 
UP689-2 
UP689-2 
UP689-2 
912489-1 
912592-2 
912489-1 
912592-2 

<0.1 
<0.1 
5.7 
5.5 
5.5 
0.7 
5.8 
0.2 
2.9 

0.2 
3.0 

0.0 
3 

5.5 
5.5 
5.5 

104 
100 
100 

0.2 
2.9 

0.5 
2.5 

100 
116 

PARAMETER:Radon 222 
REPORTING LIMIT/DF: 1 UNITS:pCi/t 

DATE/TIME ANALYZED:11/14/91 09:48 
METHOD REFERENCE : 

QC BATCH NUMBER:117811 
TECHNICIAN:DF 

DUPLICATE 
DUPLICATE 
DUPLICATE 
DUPLICATE 
DUPLICATE 
DUPLICATE 
DUPLICATE 
DUPLICATE 

prep 
prep 
prep 
prep 
prep 
prep 
prep 
prep 

912382-1 
912424-1 
912489-1 
912443-3 
912443-14 
912523-1 
912524-1 
912585-1 

3880 
16300 
143 
505 
484 
292 
205 
430 

3913 
15600 
222 
186 
400 
473 
212 
384 

1 
4 
43 
92 
19 
47 
3 
11 

PARAMETER:Fluoride <F>, dissolved 
REPORTING LIMIT/OF: 0.1 UNITS:mg/l 

DATE/TIME ANALYZED:11/14/91 10:17 
METHOO REFERENCE :340.2 <1> 

QC BATCH NUMBER:117970 
TECHNICIANS 

BLANK 
BLANK 
STANDARD 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

REAGENT 
REAGENT 
ICV 
CCV 
CCV 
ANALYTICAL 
ANALYTICAL 

RBLK 
RBLK 
EPA #378 
EPA #378 
EPA #378 
912488-1 
912488-1 

<0.1 
<0.1 
0.9 
0.9 
0.9 
0.8 
0.3 0.3 0.0 

0.9 
0.9 
0.9 

100 
100 
100 

0.3 0.5 100 

420 Uest First Street 
^ Casper, WY 82601 
^ (307) 235-5741 
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0 U A L I T Y A S S U R A N 
02/11/92 

C E  R E P O R T  

JOB NUMBER: 912523 CUSTOMER: GOLDER ASSOCIATES ATTN: KENT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS N* mux SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPO or 
(IA-B|) 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER:Ars 
REPORTING LIN 

enic (As), total 
IT/DF: 0.002 UNITSsno/I 

DATE/TIM ANALYZED: 12/20/91 13:14 
METHOD REFERENCE :7061 (2) 

OC BATCH NIP 
TEC! 

IBERH18QQ3 
INICIAN: 

BLANK 
STANDARD 
SPIKE 
DUPLICATE 

PREP 
PREP 
ANALYTICAL 
ANALYTICAL 

REAGENT 
WS378-4 
912489-1 
912489-1 

<0.002 
0.028 
0.006 
<0.002 <0.002 NC 

0.025 112 
<0.002 0.005 120 

PARAMETER:Cal 
REPORTING LIN 

ciun (Ca), total 
IIT/DF: 1 UNlTS:mg/l 

DATE/TIME ANALYZED:11/19/91 11:20 
METHOD REFEREHCE :3010/7140 (2) 

OC BATCH NU) 
TEC! 

IB£R:118669 
INICIAN:CP 

BLANK 
BLANK 
STANDARD 
STANDARO 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
ICV 
ccv 
ANALYTICAL 
ANALYTICAL 

ICS 
CCB 
ICAP-7 
ICAP-7 
912489-1 
912489-1 

<1 
1 
30 
31 
20 
6 6 0 

30 
30 

100 
103 

6 15 93 

PARAMETER:Ha; 
•PORTING L» 

nesiun (Mg), 
IIT/DF: 0.1 

total 
UNITS:ing/l 

DATE/TIME ANALYZED:11/19/91 11:31 
METHOD REFEREHCE :3010/7450 (2) 

QC BATCH NIP 
TEC! 

IBER:118678 
IHICIAH:CP 

RKNK 
BLANK 
STANDARO 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
ICV 
CCV 
ANALYTICAL 
ANALYTICAL 

ICS 
CCB 
ICAP-7 
ICAP-7 
912489-1 
912489-1 

<0.1 
<0.1 
10.1 
10.2 
11.3 
2.6 2.7 4 

10.0 
10.0 

101 
102 

2.6 10.0 87 

PARAMETER: S<X 
REPORTING Lit 

Jiun (Na), total 
IIT/DF: 10 UNITSimg/l 

DATE/TIME ANALYZED:11/19/91 11:35 
METHOD REFEREHCE :3010/7770 (2) 

QC BATCH NIP 
TEC! 

IBER:118680 
IN1C1AN:CP 

BLANK 
BLANK 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
ICV 
CCV 
ANALYTICAL 
ANALYTICAL 
ANALYTICAL 

ICB 
CCB 
ICAP-7 
ICAP-7 
912489-1 
912523-1 
912489-1 

<10 
<10 
100 
100 
110 
40 
40 

50 
40 

10 
0 

100 
100 

100 
100 

40 60 117 

PARAMETER:Alu»1 nun (Al); 
REPORTING LIMIT/OF: 1 

total 
UNlTS:mg/l 

DATE/TIME ANALYZED:11/15/91 13:33 
METHOD REFERENCE :3010/7020 (2) 

QC BATCH NIP 
TECI 

1BER:118686 
INICIAN:CP 

BLANK 
BLANK 
BLANK 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
DIGESTION 
ICV 
CCV 
ANALYTICAL 
ANALYTICAL 

ICB 
CCB 
DBLANK 
ICAP-20 
ICAP-20 
912524-1 
912524-1 

<1 
<1 
<1 
5 
5 
1 
<1 <1 NC 

5 
5 

100 
100 

<1 1 100 

420 West First Street 
Casper, UY 82601 
(307) 235-5741 
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The analyses, oonions cy fntenyetat'ons conta"*ed >n this report are based upon observations ano materia! supplied by the client for whose exclusive and confidential use tnis report has been made The interpretations or opinions expressed 
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CORE 
Western Atlas 
International 

A Unon/Dress* Company 

Q U A  L I T Y A S S U R A M 
02/11/92 

C E  R E P O R T  

JOB NUMBER; 912523 CUSTOMER: BOLDER ASSOCIATES ATTN: KENT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
(I A-B | > 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER:Alualnun (AI), 
REPORTING LIMIT/DF: 1 

total 
UN!TS:mg/l 

DATE/TIME AMALYZED:11/15/91 13:33 
METHOD REFERENCE :3010/7020 (2) 

OC BATCH NUMBER:118686 
TECHNICIANS 

I I 1 1 I 1 I 1 I I 

PARAMETER:Iron <Fe), total 
REPORTING LIMIT/DF: 0.05 UNITS:mg/L 

DATE/TIME ANALYZED:11/15/91 13:39 
METHOD REFERENCE :301Q/7380 (2) 

QC BATCH NUMBER:118688 
TECHNICIANS 

BUNK 
BLANK 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
ICV 
CCV 
ANALYTICAL 
ANALYTICAL 

ICS 
CCB 
ICAP-19 
ICAP-19 
912524-1 
912524-1 

<0.05 
<0.05 
2.08 
1.86 
2.73 
1.68 1.62 4 

2.00 
2.00 

104 
93 

1.68 1.00 105 

PARAMETER:Zinc (Zn), total 
REPORTING LIMIT/OF: 0.1 UNITStmg/l 

DATE/TIKE ANALYZED:11/15/91 13:46 
METHOD REFERENCE :3010/7950 (2) 

QC BATCH NUMBER:118689 
TECHNICIANS 

BLANK 
BLANK 
ANDARO 
^•IDARD 
IWKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
ICV 
CCV 
ANALYTICAL 
ANALYTICAL 

ICB 
CCB 
ICAP-19 
ICAP-19 
912524-1 
912524-1 

<0.1 
<0.1 
0.9 
0.9 
1.0 
<0.1 <0.1 NC 

1.0 
1.0 

90 
90 

<0.1 1.0 100 

PARAMETER:BerylHun (Be), 
REPORTING LIMIT/OF: 0.01 

total 
UNITS:mg/l 

DATE/TIME ANALYZED:11/18/91 13:49 
METHOD REFERENCE :3010/7D90 (2) 

QC BATCH NUMB£R:118690 
TECHNICIANS 

BLANK 
BLANK 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
ICV 
CCV 
ANALYTICAL 
ANALYTICAL 

ICB 
CCB 
ICAP-19 
ICAP-19 
912489-1 
912489-1 

<0.01 
<0.01 
0.98 
0.96 
0.81 
<0.01 <0.01 NC 

1.00 
1.00 

98 
96 

<0.01 1.00 81 

PARAMETER:Carbonate (C03), dissolved 
REPORTING LIMIT/OF: 1 UNlTS:mg/l 

DATE/TIME ANALYZED:10/25/91 14:21 
METHOD REFERENCE :310.1 (1) 

QC BATCH NIMBER: 118696 
TECHNICIAN:JL 

DUPLICATE ANALYTICAL 912523-1 <1 <1 
- I 1 

PARAMETER:B<carbonate (HC03), dissolved 
REPORTING LIMIT/DF: 5 UN ITS: nig/1 

DATE/TIME ANALYZED:10/25/91 14:23 
METH00 REFERENCE :310.1 (1) 

QC BATCH NUMBER:118697 
TECHNICIANS 

DUPLICATE ANALYTICAL 912523-1 1330 1324 0 
1 

PARAMETER:Hydroxide (OH) 
REPORTING LIMIT/DF: 1 

dissolved 
:UNlTS:mg/l 

0ATE/TIME ANALYZED:10/25/91 14:25 
METHOD REFERENCE :310.1 (1) 

QC BATCH NUMBER:118698 
TECHNICIANS 

DUPLICATE ANALYTICAL 912523-1 <1 <1 NC 

420 West First Street 
Casper, UY 82601 

^ (307) 235-5741 
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The analyses. oc^ais or mteroretatons contained m !h:s reoort are based upon observations and material supp(»ed by the Ghent fa whose exclusive and confidential use this report has been made. The rrterpretations or opinions ««p"?ssed 
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Q U A  L I T Y  A S S U R A N  
02/11/92 

C E  R E P O R T  

JOB NUMBER: 912523 CUSTOMER: SOLDER ASSOCIATES ATTN: KENT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
<|A-B|> 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER:pM 
REPORTING LIMIT/DP: 0.01 UN!TS:pH units 

DATE/TIME ANALYZED:10/25/91 14:27 
METHOD REFERENCE :150.1 <1) 

DC BATCH NUMBER:118700 
TECHNICIANS 

DUPLICATE ANALYTICAL 912523-1 7.80 7.80 • I I 
PARAMETER:Conduct fvi ty 
REPORTING LIMIT/OF: 1 UNITS:uoho/cm 877F 

DATE/TIME AHALYZED:10/25/91 15:14 
METHOD REFERENCE :120.1 (1) 

«C BATCH HUMBER:1187t» 
TECHNICIANS 

DUPLICATE ANALYTICAL 912523-1 1780 1780 0 I 

PARAMETER:Chloride (CI), 
REPORTING LIMIT/DF: 0.5 

dissolved 
UNITS:mg/l 

DATE/TIME ANALYZED:10/30/91 15:15 
METH00 REFERENCE :325.3 (1) 

QC 8ATCH NUMBER:118709 
TECHNICIANS 

SPIKE 
DUPLICATE 

ANALYTICAL 
ANALYTICAL 

912505-10 
912505-10 

4250 
3750 3750 0 

3750 500 100 

PARAMETER:SUtfate (S04), 
REPORTING LIMIT/DF: 10 

dissolved 
UNITS:m9/l 

DATE/TIME ANALYZED:10/30/91 15:19 
METHOO REFERENCE :375.4 (1) 

QC BATCH NUMBER:118710 
TECHNICIANS 

^^.ICATE ANALYTICAL 912528-2 219 206 6 

PARAMETER:Radi us 226, total 
REPORTING LIMIT/OF: UH!TS:pCi/l 

DATE/TIKE ANALYZED:01/16/92 11:14 
METHOO REFERENCE :EPA 903.1 

QC BATCH NUMB£R:119Q58 
TECHNIC)AH:0F 

SPIKE 
DUPLICATE 
DUPLICATE 

prep 
prep 
prep 

912562-4 
912562-7 
912524-1 

29.9 
NO 
0.3 

0.1 
0.3 

0 
0 

0.3 23.8 124 

PARAMETER:Radiun 228, total 
REPORTING LIMIT/DF: UN!TS:pCi/t 

DATE/TIME ANALYZED:01/I6/92 11:16 
METHOD REFERENCE :EPA 904.0 

QC BATCH NUMBER:119061 
TECHNICIANS 

I I 1 1 I 1 I 1 I I 

PARAMETER:Gross Alpha, total 
REPORTING LIMIT/DF: UNITS:pCi/t 

DATE/TIM ANALYZED:01/30/91 14:56 
METHOO REFERENCE :EPA 900.0 

QC BATCH NUMBER:119501 
TECHNICIANS 

DUPLICATE 
DUPLICATE 
DUPLICATE 

prep 
prep 
prep 

920078-1 
920120-1 
920079-5 

1630 
NO 
NO 

1675 
NO 
NO 

3 
0 
0 

PARAMETER:Carbon 14 
REPORTING LIMIT/DF: UNITS:pCi/l 

DATE/TIME ANALYZED:02/06/92 11:12 
METHOO REFERENCE :L!Q. SC1NTULATION 

QC 8ATCH NUMBER:119698 
TECHNICIANS 

DUPLICATE prep 912523-1 2380 2110 12 I 

PARAMETER :THt inn 
REPORTING LIMIT/DF: UNITS:pCi/t 

DATE/TIME ANALYZED:02/06/92 11:15 
METHOO REFERENCE :EPA 906.0 

QC BATCH NUMBER:1197D2 
TECHNICIAN:DF 

DUPLICATE prep 912523-1 2350 2900 21 

420 Uest First Street 
Casper, UY 82601 
(307) 235-5741 
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The anaivses. oorvons or mteroreiations contained in this report are based upon observations and material applied by the chant for whose exclusive and confidential use this report has been made. The interpretafions or opinions expressed 
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oi.gas. coa: or oiner m.nerai. property, wen or sano m connection with which such report is used or rebeduoon for any reason whatsoever. Tt*s report shall not be reproduced, except n its ent/ety. without the wntten approval of Core Laboratories 



Western Atlas 
International 

A Utw£y«sr Company 

Q U A  L I T Y A S S U R A N 
02/11/92 

C E  R E P O R T  

JOS NUMBER: 912523 CUSTOMER: COLDER ASSOCIATES ATTN: KENT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
< 1A-B | > 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER:Uranium <U), total 
REPORTING IINIT/DF: 0.001 UNITS:mg/I 

DATE/TIME ANALYZED:02/07/92 13:23 
HETHOO REFERENCE : 

DC BATCH NUMBER:119793 
TECHNICIAN: 

BLANK 
STANDARD 
STANDARD 
STANDARD 
SPIKE 
SPIKE 

prep 
prep 
prep 
prep 
prep 
prep 

DIH20 
U308 
U308 
U308 
912523-1 
920146-1 

<0.001 
0.089 
0.829 
8.10 
0.474 
0.428 

0.085 
0.848 
8.48 

105 
98 
96 

0.002 
0.009 

0.424 
0.424 

111 
99 

PARAMETER:P6tess i urn <K>, 
REPORTING LIMIT/DF: 0.5 

total 
UNITS:mg/l 

DATE/TIME ANALYZED:11/19/91 14:38 
METHOO REFERENCE :3010/7610 (2) 

QC BATCH NUMBER:119801 
TECHNICIANS 

BLANK 
BLANK 
BLANK 
BLANK 
STANDARD 
STANDARD 
I^OARO 

HPLICATE 

CALIBRATE 
CALIBRATE 
DIGESTION 
CALIBRATE 
ICV 
CCV 
ccv 
ANALYTICAL 
ANALYTICAL 

ICS 
CCB 
DBLK 
CCB 
ICAP-7 
ICAP-7 
ICAP-7 
912489-1 
912489-1 

<0.5 
<0.5 
<0.5 
<0.5 
39.7 
40.0 
39.8 
30.1 
17.2 17.2 0 

40.0 
40.0 
40.0 

99 
100 
100 

17.2 15.0 86 

420 West First Street 
Casper, UY 82601 

^ (307) 235-5741 
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The anai/sos. ob.n.ons O' interpretations cor.tainec m thisreoon are oasec upon observations ana matenai suppled by me cteni for whose exclusive and confidential use this report has oeen made. The interrelations or opinions expressed 
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Western Atlas 
International 

A Utton/Dresser Company 

CORE LABORATORIES 

Q U A L I T Y  A S S U R A N C E  F O O T E R  
02/11/92 

NC = Not Calculable due to values lower than the detection limit 
NO = Not detected at level in limits colunn 
Quality Control Acceptance Criteria: 

Blanks : Analyzed Value less than or equal to the Detection Limit 
Reference Standards: 100 +/- 10 Percent Recovery 
Duplicates : 20X Relative Percent Difference, or +/- the Detection Limit 
Spikes : 100 +/- 25 Percent Recovery 

(1) EPA 600/4-79-020, Methods for Chemical Analysis of Water and Uastes, March 1983 
(2) EPA SU-846, Test Methods for Evaluating Solid Uaste, Third Edition, November 1986 
(3) Standards Methods for the Examination of Uater and Wastewater, 16th, 1985 
(4) EPA/6004-80-032, Prescribed Procedures for Measurement of Radioactivity in Drinking Uater, August 1980 
(5) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(6) EPA 600/8-78-017, Microbiological Methods for Monitoring the Environment, December 1978 

NOTE - Data reported in OA report may differ from values on data page due to dilution of sample into analytical ranges. 

420 Uest First Street 
Casper, WY 82601 
(307) 235-5741 
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CORE LABORATORIES 
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CORE LABORATORIES 
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Job Number: 912489 
Prepared For: 

GOLDER ASSOCIATES 
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REDMOND, WA 98052 

Date: 02/11/92 

Signature Date 
a/nit*-

Name: Shari Davis Core Laboratories, Inc 
420 West First Street 
Casper, WY 82601 

Title: Laboratory Manager 

The ana'yses. oo nois or intero'e^Tcs conta-neo in tnis report are baseo uoon ooservatons ana matenai supplied by the dent for whose exclusive and confidential use this report has been made. "The interpretations or opinions expressed 
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Western Atlas 
International 

A Litton'Dresw Company 

L A B O R A  T O R Y  T E S T S  R E S U L T S  
02/11/92 

JOB NUMBER: 912489 CUSTOMER: 60LDER ASSOCIATES ATTN: KENT ANGEL0S 

CLIENT I.B ; 913-1101 STAT10N:TU-21 LABORATORY I.D...: 912489-0001 
DATE SAMPLED : 10/18/91 DATE RECEIVED • 10/21/91 
TIME SAMPLED : 09:10 TIME RECEIVED : 09:40 
UORK DESCRIPTION...: TU-21-RFK-S REMARKS 

TEST DESCRIPTION FINAL RESULT DETECTION LIMIT UNITS OF MEASURE TEST METHOO DATE TECHNICIAN 

Tritiun 2800 pCi/l EPA 906.0 02/06/92 DF 

Tritiun eccor, •/- 751 pCi/l 02/06/92 DF 

Tritiun LLD 1280 pCi/l 02/06/92 DF 

Radon 222 222 1 pCi/t 11/14/91 DF 

Radon 222 error, +/- 152 pCi/l 11/14/91 DF 

Radon 222 LLD 245 pCi/l 11/14/91 DF 

Carbon 14 2140 pCi/l LID. SCINTILLATION 02/06/92 DF 

•ebon 14, error+/- 486 pCi/l LIQ. SCINTILLATION 02/06/92 DF 

Ron 14, LLD 772 pCi/l LI0. SCINTILLATION 02/06/92 DF 

Gross Alpha, total HD pCi/l EPA 900.0 11/13/91 DF 

Gross Alpha, total, error, */- 20.2 pCi/l 11/13/91 DF 

Gross Alpha, total, LLD 32.6 pCi/l 11/13/91 DF 

Radium 226, total ND pCi/l EPA 903.1 01/31/92 DF 

Radiun 226, total, error, */- 0.1 pCi/l 01/31/92 DF 

Radiun 226, total, LLD 0.2 pCi/l 01/31/92 DF 

Radium 228, total ND pCI/l EPA 904.0 01/31/92 DF 

Radiun 228, total, error, •/- 1.5 pCi/l 01/31/92 DF 

Radiun 228, total, LLD 2.6 pCi/l 01/31/92 DF 

Conductivity 1470 1 udio/cm 377F 120.1 (1) 10/23/91 JL 

P« 9.35 0.01 pH units 150.1 (1) 10/29/91 JL 

Total Dissolved Solids (TDS) 1280 10 mg/l 160.1 (1) 10/30/91 JL 

Bicarbonate (HC03), dissolved «.2 5 mg/l 310.1 (1) 10/25/91 JL 

Carbonate (C03), dissolved 264 1 mg/l 310.1 (1) 10/25/91 JL 

420 Uest First Street 
Casper, UY 82601 

m (307) 235-5741 
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The anayses. opinions cr mterpretatons contained m tnis report are based upon observations and material suppfaed by the client tor whose exctusn« and confidential use this report has been made. The interpretations or oomons expressed 
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A unon / Dresser Company 

L A B O R A T O R Y  T E S T S  
02/11/92 

R E S U L T S  

JOB NUMBER: 912489 CUSTOMER: GOLOER ASSOCIATES ATTN: KENT ANGELOS 

CLIENT I.D : 913-1101 STATI0N:TU-21 
»*te CAUOI cri • 1fl/1A/01 

LABORATORY I.D...: 912489-0001 
DATE RECEIVED : 10/21/91 

TIME SAMPLED : 09:10 TIME RECEIVED : 09:40 
WORK DESCRIPTION...: TU-21-RFK-S REMARKS : UATER WORK DESCRIPTION...: TU-21-RFK-S REMARKS 

TEST DESCRIPTION FINAL RESULT DETECTION LIMIT UNITS OF MEASURE TEST METHOD IB TECHNICIAN 

Hydroxide (OH), dissolved <1 1 mg/l 310.1 (1) 10/25/91 JL 

Sulfate (S04), dissolved 94 10 mg/l 375.4 (1) 01/08/92 JL 

Chloride (CI), dissolved 19.0 0.5 mg/l 325.3 (1) 10/23/91 JL 

Fluoride (F), dissolved 0.2 0.1 mg/l 340.2 (1) 11/14/91 CP 

Nitrate/Nitrite (as N), diss. <0.1 0.1 mg/l 352.1*354.1 (1) 10/29/91 CP 

Phosphorus, Total, as P, diss. 0.75 0.03 mg/l 365.2 (1) 11/06/91 CP 

Ammonia (NH3-N), total 0.2 0.1 mg/l 350.3 (1) 11/13/91 CP 

P^iin (Ca), dissolved 60 1 mg/l 215.1 (1) 11/19/91 CP 

Magnesium (Mg), dissolved 265 0.1 mg/l 242.1 (1) 11/19/91 CP 

Potassium (K), dissolved 17.2 0.5 mg/l 258.1 (1) 11/19/91 CP 

Sodiun (Na), dissolved 40 10 mg/l 273.1 (1) 11/19/91 CP 

Aluminun (Al), total <1 1 mg/l 3010/7020 (2) 11/15/91 CP 

Arsenic (As), total <0.002 0.002 mg/l 7061 (2) 11/07/91 TS 

Beryllium (Be), total <0.01 0.01 mg/l 3010/7090 (2) 11/18/91 CP 

Cadniun (Cd), total 0.02 0.01 mg/l 3010/7130 (2) 10/31/91 CP 

Chromiun (Cr), total 0.07 0.05 mg/l 3010/7190 (2) 11/04/91 CP 

Copper (Cu), total 0.01 0.01 mg/l 3010/7210 (2) 10/31/91 CP 

Iron (Fe), total 8.41 0.05 mg/l 3010/7380 (2) 11/15/91 CP 

Lead (Pb), total 0.09 0.05 mg/l 3010/7420 (2) 10/31/91 CP 

Manganese (Mn), total 0.22 0.05 mg/l 3010/7460 (2) 11/04/91 CP 

Nickel (Mi), total 0.07 0.05 mg/l 3010/7520 (2) 10/31/91 CP 

Seleniun (Se), total <0.001 0.001 mg/l 7741 (2) 11/07/91 TS 

Silver (Ag), total 0.09 0.05 mg/l 3010/7760 (2) 11/04/91 CP 

420 West First Street 
JBk Casper, WY 82601 

(307) 235-5741 
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•*Hpt 

Western Atlas 
International 

A Inon/Dresser Company 

L A B O R A T O R Y  T E S T S  
02/11/92 

R E S U L T S  

JOB NUMBER: 912489 CUSTOMER: SOLDER ASSOCIATES ATTN: KENTANGELOS 

CLIENT I.D 
DATE SAMPLED 
TIME SAMPLED 
WORK DESCRIPTION. 

913-1101 STATION:TW-21 
10/18/91 
09:10 
TU-21-RFK-S 

LABORATORY I.D...: 912489-0001 
DATE RECEIVED....: 10/21/91 
TINE RECEIVED : 09:40 
REMARKS : WATER 

TEST DESCRIPTION FINAL RESULT DETECTION LIMIT UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

Uraniun (U), total 

Vanadiun (V), total 

Zinc (Zn), total 

0.006 

0.24 

<0.1 

0.001 

0.05 

0.1 

mg/l 

mg/t 

mg/l 

3010/7910 (2) 

3010/7950 (2) 

10/31/91 DB 

11/04/91 CP 

11/15/91 CP 

420 West First Street 
Casper, UY 82601 
(307) 235-5741 
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The analyses, oo '̂ons v interpretations contained in tms report are baseo upon observations and material suppiieo bv me csent tor whose exdusve and conf*Jent«l use this report Pas been made. The interpretations or opmons expressed 
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Q U A  L I T Y A S S U R A N 
02/11/92 

C E  R E P O R T  

JOB NUMBER: 912489 CUSTOMER: SOLDER ASSOCIATES ATTN: KENT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
(1A-B|> 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER:Nitrate/Nitr 1 te (as N), diss. 
REPORTING LIMIT/DF: 0.1 UNlTS:mg/l 

DATE/TIME ANALYZED:10/29/91 14:50 
METK00 REFERENCE *.352.1+354.1 (1) 

QC BATCH NUMBER:117277 
TECHNICIANS 

BLANK 
BLANK 
BLANK 
BLANK 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
REAGENT 
REAGENT 
CALIBRATE 
ICV 
ccv 
ANALYTICAL 
ANALYTICAL 

BLANK A 
BLANK B 
BLANK B 
BLANK A 
WP689-2 
WP689-2 
912489-1 
912489-1 

<0.1 
<0.1 
<0.1 
<0.1 
1.7 
1.7 
0.5 
<0.1 <0.1 NC 

1.6 
1.6 

106 
106 

<0.1 0.5 100 

PARAMETER:Tol 
REPORTING LP 

.at Dissolved Solids (TDS) 
IIT/DF: 10 UNITS:mg/l 

DATE/TIME ANALYZED:10/30/91 13:34 
METHOD REFERENCE :160,1 (1) 

QC BATCH NUMBER:117320 
TECHNICIANS 

DUPLICATE ANALYTICAL 912489-1 1280 1290 ' 1 
PARAMETER:Nickel (Ni), total 
WORT ING LIMIT/DF: 0.05 UN ITS :mg/1 

DATE/TIME ANALYZED:10/31/91 10:28 
METHOD REFERENCE :3010/7520 (2) 

QC BATCH NUMBER.-117403 
TECHNICIANS 

P> 
BLANK 
BLANK 
BLANK 
STANDARD 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
CALIBRATE 
DIGESTION 
ICV 
CCV 
CCV 
ANALYTICAL 
DIGESTION 

ICB 
CCB 
CCB 
DBLANK 
ICAP-19 
ICAP-19 
ICAP-19 
912523-1 
912523-1 

<0.05 
<0.05 
<0.05 
<0.05 
1.01 
0.99 
1.02 
1.01 
<0.05 <0.05 NC 

1.00 
1.00 
1.00 

101 
99 
102 

0.07 1.00 94 

PARAMETER:CacSnium <Cd), total 
REPORTING LIMIT/DF: 0.01 UNITS:mg/I 

DATE/TIME ANALYZED:10/31/91 10:46 
METHOD REFERENCE :3010/7130 (2) 

QC BATCH NUMBER:117406 
TECHNICIAN:CP 

BLANK 
BLANK 
BLANK 
BLANK 
STANDARD 
STANDARD 
STANDARD 
SPIKE 
SPIKE 
DUPLICATE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
CALIBRATE 
DIGESTION 
ICV 
CCV 
CCV 
ANALYTICAL 
ANALYTICAL 
DIGESTION 
DIGESTION 

ICB 
CCB 
CCB 
DBLANK 
ICAP-19 
ICAP-19 
ICAP-19 
912494-1 
912523-1 
912494-1 
912523-1 

<0.01 
0.01 
0.02 
0.01 
0.97 
0.98 
0.96 
0.96 
0.96 
0.02 
0.01 

0.02 
0.01 

0.00 
0.00 

1.00 
1.00 
1.00 

97 
98 
96 

0.02 
0.01 

1.00 
1.00 

94 
95 

PARAMETER:Copper (Cu), total 
REPORTING LIMIT/DF: 0.01 UNITS:mg/I 

DATE/TIME ANALYZED:10/31/91 10:56 
METHOD REFERENCE :3010/7210 (2) 

QC BATCH NUHBER:117408 
TECHNICIANS 

BLANK CALIBRATE ICB 0.01 

420 West First Street 
Casper, UY 82601 
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Western Atlas 
International 

A Ufton'Drssser Company 

Q U A  L I T Y A S S U R A N 
02/11792 

C E  R E P O R T  

JOB NUMBER: 912489 CUSTOMER: GOLDER ASSOCIATES ATTN: KENT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
<|A-B|) 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER:Copper (Cu), total 
REPORTING LIMIT/DF: 0.01 UNITS:mg/l 

DATE/TIKE ANALYZED:10/31/91 10:56 
METHOD REFERENCE :3010/7210 (2) 

QC BATCH NUMBER:117408 
TECHNICIAN:CP 

BLANK 
BLANK 
BLANK 
STANDARD 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
DIGESTION 
1CV 
CCV 
ccv 
ANALYTICAL 
DIGESTION 

CCB 
CCB 
DBLANK 
ICAP-19 
ICAP-19 
ICAP-19 
912523-1 
912523-1 

<0.01 
0.01 
0.01 
1.03 
1.04 
1.03 
1.01 
0.01 0.01 0.00 

1.00 
1.00 
1.00 

103 
104 
103 

0.01 1.00 100 

PARAMETER:Lead (Pb). total 
REPORTING LIMIT/DF: 0.05 UNITSsmg/l 

DATE/TIME ANALYZED:10/31/91 11:06 
NETHOO REFERENCE :3010/7420 (2) 

QC BATCH NUMBER:117410 
TECHNICIAN:CP 

BLANK 
BUNK 
BLANK 
BUNK 
^felDARD 
^HOARD 
STANDARD 
SPIKE 
SPIKE 
DUPLICATE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
CALIBRATE 
DIGESTION 
ICV 
CCV 
CCV 
ANALYTICAL 
ANALYTICAL 
ANALYTICAL 
ANALYTICAL 

ICB 
CCB 
CCB 
DBLANK 
ICAP-19 
ICAP-19 
ICAP-19 
912494-1 
912523-1 
912494-1 
912523-1 

<0.05 
<0.05 
<0.05 
0.07 
1.00 
0.95 
1.00 
1.21 
1.01 
0.26 
0.12 

0.28 
0.08 

7 
0.04 

1.00 
1.00 
1.00 

100 
95 
100 

0.28 
0.12 

1.00 
1.00 

93 
89 

PARAMETER:SiIver <Ag>, total 
REPORTING LIMIT/DF: 0.05 UNITS:mg/l 

DATE/TIME ANALYZED:11/04/91 11:06 
METHOD REFERENCE :3010/7760 (2) 

QC BATCH NUMBER:117453 
TECHNICIANS 

BLANK 
BLANK 
BLANK 
BLANK 
STANDARD 
STANDARD 
STANDARD 
SPIKE 
SPIKE 
DUPLICATE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
CALIBRATE 
DIGESTION 
ICV 
CCV 
CCV 
ANALYTICAL 
ANALYTICAL 
DIGESTION 
DIGESTION 

ICB 
CCB 
CCB 
OBLANK 
ICAP-7 
ICAP-7 
ICAP-7 
912494-1 
912523-1 
912494-1 
912523-1 

<0.05 
<0.05 
<0.05 
<0.05 
1.99 
1.98 
1.73 
0.86 
2.04 
0.49 
0.05 

0.48 
0.04 

2 
0.01 

2.00 
2.00 
2.00 

100 
99 
87 

0.48 
0.05 

0.50 
2.00 

76 
100 

PARAMETERiChromiUn (Cr), 
REPORTING LIMIT/DF: 0.05 

total 
UHlTS:mg/l 

DATE/TIME ANALYZED:11/04/91 11:21 
NETHOO REFERENCE :3010/719Q (2) 

QC BATCH NUMBER:117462 
TECHNICIANS 

BLANK 
BLANK 
BUNK 
BLANK 

CALIBRATE 
CALIBRATE 
CALIBRATE 
DIGESTION 

ICB 
CCB 
CCB 
DBLANK 

<0.05 
<0.05 
0.07 
0.07 

420 West First Street 
^ Casper, UY 82601 
^ (307) 235-5741 
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The analyses. op-nons ry wefD'ffaws contained m this reoon are oased upon observations and maî na! supplied oy me cfeem lor whose exclusive and confidential use trxs report has been made. The interpretations or optnens expressed 
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CORE LABORATORIES 
Western Atlas 
International 

A Litton' Dresser Company 

Q U A L I T Y  A S S U R A N C E  R E P O R T  
02/11/92 

JOS HUMBERT 912489 CUSTOMER: COLDER ASSOCIATES ATTN: KBIT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE I.D. VALUE (A) VALUE (B) (1A-B |) VALUE RECOVERY VALUE ADDED RECOVERY 

PARANETERiChromiuB (CD, total DATE/TIME ANALYZED; 11/04/91 11:21 QC BATCH NUMBER;! 17462 
REPORTING LIMIT/DF: 0.05 UNITS:fliQ/l METHOD REFERENCE :3010/7190 (2) TECHNICIAN:CP 

STANDARD ICV ICAP-19 0.95 1.00 95 
STANDAR0 CCV ICAP-19 0.96 1.00 96 
STANDARD CCV ICAP-19 0.97 1.00 97 
SPIKE ANALYTICAL 912494-1 1.05 0.09 1.00 96 

DUPLICATE DIGESTION 912494-1 0.10 0.08 0.02 
DUPLICATE DIGESTION 912523-1 0.07 0.07 0.00 

PARAMETER:Manganese (Mn>, total DATE/TIIffi ANALYZED:11/04/91 11:30 QC BATCH NIMBER:117465 
REPORTING LIMIT/DF: 0.05 UNITS:n«/l METHOD REFERENCE :3010/7460 (2) TECHNIC1AN:CP 

BLANK CALIBRATE ICB <0.05 
BLANK CALIBRATE CCB <0.05 
BLANK CALIBRATE CCB <0.05 
BLANK DIGESTION DBLANK <0.05 
STANDARD ICV ICAP-19 1.04 1.00 104 
STANDARD CCV ICAP-19 1.04 1.00 104 
BNDARD CCV ICAP-19 1.02 1.00 102 
ME ANALYTICAL 912523-1 1.38 0.36 1.00 102 
RPLICATE DIGESTION 912523-1 0.36 0.36 0 

PARAMETER:Calcium (Ca), total DATE/TIME ANALYZED:11/04/91 15:48 QC BATCH NUMBER:117492 
REPORTING LIMIT/DF; 0.5 UNITS:mg/l METHOD REFERENCE :3010/7140 (2) . TECHN1C1AN:CP 

BLANK CALIBRATE ICB <0.5 
BLANK CALIBRATE CCB <0.5 
STANDARD ICV ICAP-7 41.2 40.0 103 
STANDARD CCV ICAP-7 42.5 40.0 106 
SPIKE ANALYTICAL 912489-1 30.7 5.9 25.0 99 
DUPLICATE ANALYTICAL 912489-1 5.9 5.8 2 

PARAMETER:Vanadium (V), totat DATE/TIME ANALYZED:11/04/91 15:56 QC BATCH HUMBER:117493 
REPORTING LIMIT/OF: 0.05 UNITS:mg/l METHOD REFERENCE :3010/7910 (Z) TECHNICIANS 

BLANK CALIBRATE ICB <0.05 
BLANK CALIBRATE CCB 0.12 
BLANK DIGESTION DBLANK 0.20 
STANDARD ICV ICAP-19 1.02 1.00 102 
STAN0ARD CCV ICAP-19 1.04 1.00 104 
SPIKE ANALYTICAL 912489-1 1.24 0.24 1.00 100 

PARAMETER:Phosphorus, Total, as P, diss. 
REPORTING LIMIT/DF: 0.03 UNITS:mg/l 

DATE/TIME ANALYZED:11/06/91 16:26 
METHOD REFERENCE :365.2 (1) 

QC BATCH NUMBER:117608 
TECHNICIANS 

BLANK 
BLANK 
BLANK 

DIGESTION 
DIGESTION 
CALIBRATE 

ICB 
CCB 
CCB 

<0.03 
<0.03 
<0.03 

420 Uest First Street 
Casper, WY 82601 
(307) 235-5741 
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The analyses, oowons or mte'preiations contaneo tn trvs report are based upon observations and material supplied by the ci»nt for whose exclusive and confidential use this report has been made. The interpretations or opinions expressed 
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Western Atlas 
International 

A utton/Dresser Company 

Q U A  L I T Y A S S U R A N 
02/11/92 

C E R E P 0 R T 

JOB NUMBER: 912489 CUSTOMER: GOLDER ASSOCIATES ATTN KENT ANGELQS 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
(IA-B|) 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER:Phosphorus, Total, as P, diss. 
REPORTING LIMIT/OF: 0.05 UNtTS:m0/l 

DATE/TIME ANALYZED:11/06/91 16:26 
METHOD REFERENCE :365.2 (1) 

«C BATCH NUMBER:)17608 
TECHNICIANS 

STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

ICV 
ccv 
ANALYTICAL 
ANALYTICAL 

WP1188-1 
WP1188-1 
912523-1 
912523-1 

0.14 
0.14 
0.11 
0.06 0.06 0.00 

0.15 
0.15 

93 
93 

0.06 0.05 100 

PARAMETER:Seteniun (Se), total 
REPORTING LIMIT/DF: 0.001 UNITS:m9/l 

DATE/TIME ANALYZED:11/07/91 13:35 
METHOD REFERENCE :7741 (1) 

QC BATCH HUMBERT 17644 
TECHNIC!AN:TS 

BLANK 
STANDARD 
SPIKE 
DUPLICATE 

PREP 
PREP 
ANALYTICAL 
ANALYTICAL 

REAGENT 
WS378-5 
912523-1 
912523-1 

<0.001 
0.006 
0.006 
<0.001 <0.001 NC 

0.007 86 
<.001 0.005 120 

PARAMETER:Arsenic (As), total 
REPORTING LtMIT/DF: 0.002 UNITS:mg/l 

DATE/TIME ANALYZED:11/07/91 15:48 
METH00 REFERENCE :7061 (2) 

QC BATCH NUMBER:117655 
TECHNICIANS 

m* 
MNDARD 
SPIKE 
DUPLICATE 

PREP 
PREP 
ANALYTICAL 
ANALYTICAL 

REAGENT 
WS378-4 
912489-1 
912489-1 

<0.002 
0.028 
0.007 
<0.002 <0.002 NC 

0.025 112 
0.001 0.005 120 

PARAMETER:Gross Alpha, total 
REPORTING LIMIT/DF: UNITS:pCi/l 

DATE/TIM ANALYZED: 11/13/91 13:05 
METHOO REFERENCE :EPA 900.0 

QC BATCH NUMB£R:117772 
TECHNICIAN:0F 

SPIKE 
SPIKE 
DUPLICATE 
DUPLICATE 

prep 
Prep 
prep 
prep 

912535-3 
912461-5 
912461-1 
912464-1 

38 
37 
0.0 
0.9 

4.0 
0.0 

4 
200 

2.0 
0.0 

46 
46 

78 
80 

PARAMETER:Anmonia (NH3-N), total 
REPORTING LIMIT/DF: 0.1 UNITS:mg/l 

DATE/TIME ANALYZED:11/13/91 15:40 
METHOO REFERENCE :350.3 (1) 

QC BATCH NUMBER:117796 
TECHNICIANS 

BLANK 
BLANK 
STANDARD 
STANDARD 
STANDARD 
SPIKE 
SPIKE 
DUPLICATE 
DUPLICATE 

REAGENT 
REAGENT 
ICV 
CCV 
CCV 
ANALYTICAL 
ANALYTICAL 
ANALYTICAL 
ANALYTICAL 

RBLANK 
RBLANK 
VP689-2 
VP689-2 
WP689-2 
912489-1 
912592-2 
912489-1 
912592-2 

<0.1 
<0.1 
5.7 
5.5 
5.5 
0.7 
5.8 
0.2 
2.9 

0.2 
3.0 

0.0 
3 

5.5 
5.5 
5.5 

104 
100 
100 

0.2 
2.9 

0.5 
2.5 

100 
116 

PARAMETER:Radon 222 
REPORTING LIMIT/DF: 1 UNITS:pCi/t 

DATE/TIME ANALYZED:11/14/91 09:48 
METHOO REFERENCE : 

QC BATCH NUNBERM17811 
TECHNICIAN:DF 

DUPLICATE prep 912382-1 3880 3913 1 

420 Uest First Street 
Casper, UY 82601 J (307) 235-5741 
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The ana'yses. ocxniors <y mterye-atons comaned m tiis reoort are based upon observations and material supp«ed Dy the chent for whose exclusive and confidential use this report has been made. The interpretations or opinions expressed 
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Western Atlas 
International 

A unon'Oresser Company 

Q U A  L I T Y A S S U R A N C E  R E P O R T  
02/11/92 

JOB NUMBER: 912489 CUSTOMER: SOLDER ASSOCIATES ATTN: KENT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
(IA-B|> 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER:SBdon 222 
REPORTING LIMIT/OF: 1 UNITS:pCi/t 

DATE/TIM! ANALYZED:11/14/91 09:48 
METHOD REFERENCE : 

OC BATCH NUMBER;117811 
TECHNICIANS 

DUPLICATE 
DUPLICATE 
DUPLICATE 
DUPLICATE 
DUPLICATE 
DUPLICATE 
DUPLICATE 

prep 
prep 
prep 
prep 
prep 
prep 
prep 

912424-1 
912489-1 
912443-3 
912443-14 
912523-1 
912524-1 
912585-1 

16300 
143 
505 
484 
292 
205 
430 

15600 
222 
186 
400 
473 
212 
384 

4 
43 
92 
19 
47 
3 
11 

PARAMETER :pH 
REPORTING LINIT/DF: 0.01 UNITS:pH units 

DATE/TIME ANALYZED:10/29/91 09:10 
METHOD REFERENCE :150.1 (1) 

OC BATCH NUMBER:117941 
TECHNICIANS 

DUPLICATE ANALYTICAL 912489-1 9.32 9.35 • I 
PARAMETER:Fluoride (F), dissolved 
REPORTING LIMIT/DF: 0.1 UNITS:ms/l 

DATE/TIME ANALYZED.-11/14/91 10:17 
METH00 REFERENCE :340.2 (1) 

OC BATCH DUMBER:117970 
TECHNICIANS 

m 
STANDARD 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

REAGENT 
REAGENT 
ICV 
CCV 
ccv 
ANALYTICAL 
ANALYTICAL 

RBLK 
RBLK 
EPA 0378 
EPA 0378 
EPA 0378 
912488-1 
912488-1 

<0.1 
<0.1 
0.9 
0.9 
0.9 
0.8 
0.3 0.3 0.0 

0.9 
0.9 
0.9 

100 
100 
100 

0.3 0.5 100 

PARAMETER:Calciun <Ca), dissolved 
REPORTING LIMIT/DF: 1 UNITS:mg/l 

DATE/TIME ANALYZED:11/19/91 11:16 
METHOD REFERENCE :215.1 (1) 

OC BATCH NUMBER:118667 
TECHNICIANS 

BLANK 
BLANK 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
ICV 
CCV 
ANALYTICAL 
ANALYTICAL 

ICB 
CCB 
ICAP-7 
ICAP-7 
912489-1 
912489-1 

<1 
1 
30 
31 
20 
6 6 0 

30 
30 

100 
103 

6 15 93 

PARAMETERVPotBSsiun <K), 
REPORTING LIMIT/DF: 0.01 

dissolved: 
UNITSrmg/l 

DATE/TIME ANALYZED:11/19/91 11:23 
NETH00 REFERENCE :258.1 (1) 

OC BATCH NUMBER;118673 
TECHNICIANS 

BLANK 
BLANK 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
ICV 
CCV 
ANALYTICAL 
ANALYTICAL 

ICB 
CCB 
ICAP-7 
ICAP-7 
912489-1 
912489-1 

<0.01 
<0.01 
39.7 
40.0 
30.1 
17.2 17.2 0 

40.0 
40.0 

99 
100 

17.2 15.0 86 

420 West First Street 
Casper, UY 82601 

B (307) 235-5741 
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The anayses. oo-nons v nte'D'eta-ons contango m trs:s repon are based upon observations ana matenai supphed by the d>ent for whose exclusive and confidential use the report has been made. The interpretations or opinions expressed 
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CORE 
Western Atlas 
International 

A unon/Oresaer Company 

Q U A L I T Y  A S S U R A N  
02/11/92 

C E  R E P O R T  

JOB NUMBER: 912489 CUSTOMER: GOLDER ASSOCIATES ATTN: KENT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS MI ITRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
1.0. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
<|A-B|> 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER :Magnes i im(Mg), 
REPORTING LIMIT/OF*. 0.1 

dissolved 
UNITS:ms/l 

DATE/TIME ANALYZED:11/19/91 1t:27 
METHOD REFERENCE i242.1 (1) 

OC BATCH NUMBER:118677 
TECHNICIANS 

BLANK 
BLANK 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
ICV 
CCV 
ANALYTICAL 
ANALYTICAL 

ICB 
CCB 
ICAP-7 
ICAP-7 
912489-1 
912489-1 

<0.1 
<0.1 
10.1 
10.2 
11.3 
2.6 2.7 4 

10.0 
10.0 

101 
102 

2.6 10.0 87 

PARAMETER:Sodfun (NaT, dissolved 
REPORTING LIMIT/DF: 10 UNITS:mg/l 

DATE/TIME ANALYZED:11/19/91 11:39 
METHOO REFERENCE :273.1 (1) 

QC BATCH NUMBER:118684 
TECHNICIANS 

BLANK 
BLANK 
STANDARD 
STANDARD 
SPIKE 
PLICATE 

CALIBRATE 
CALIBRATE 
ICV 
CCV 
ANALYTICAL 
ANALYTICAL 

ICB 
CC8 
ICAP-7 
ICAP-7 
912489-1 
912489-1 

<10 
<10 
100 
100 
110 
40 40 0 

100 
100 

100 
100 

40 60 117 

WutAHETER:Alunfnun(Al), 
REPORTING LIMIT/OF: 1 

total 
UNlTSzmg/l 

DATE/TIME ANALYZED:11/I5/91 13:33 
METHOO REFERENCE :3010/7D20 (2) 

QC BATCH NUMBER:118686 
TECHNICIANS 

BLANK 
BLANK 
BLANK 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
DIGESTION 
ICV 
CCV 
ANALYTICAL 
ANALYTICAL 

ICB 
CCB 
DBLANK 
ICAP-20 
ICAP-20 
912524-1 
912524-1 

<1 
<1 
<1 
5 
5 
1 
<1 <1 NC 

5 
5 

100 
100 

<1 1 100 

PARAMETER:Iron (Fe), total 
REPORTING LIMIT/OF: 0.05 UNITS:mg/l 

0ATE/TIHE ANALYZEDsl1/15/91 13:39 
METHOD REFERENCE :3010/7380 (2) 

QC BATCH NUMB€R:118688 
TECHNICIANS 

BUNK 
BLANK 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
ICV 
CCV 
ANALYTICAL 
ANALYTICAL 

ICB 
CCB 
ICAP-19 
ICAP-19 
912524-1 
912524-1 

<0.05 
<0.05 
2.08 
1.86 
2.73 
1.68 1.62 4 

2.00 
2.00 

104 
93 

1.68 1.00 105 

PARAMETER:Zfnc <Zn>. total 
REPORTING LIMIT/OF: 0.1 UNITS:ms/l 

DATE/TIME ANALYZED:11/15/91 13:46 
METHOO REFERENCE :3010/7950 (2) 

QC BATCH NUMBER:118689 
TECHNICIANS 

BLANK 
BUNK 
STANDARD 
STANDARD 
SPIKE 

CALIBRATE 
CALIBRATE 
ICV 
CCV 
ANALYTICAL 

ICB 
CCB 
ICAP-19 
ICAP-19 
912524-1 

<0.1 
<0.1 
0.9 
0.9 
1.0 

• 

1.0 
1.0 

90 
90 

<0.1 1.0 100 

^ 420 Uest First Street 
Casper, WY 82601 
(307) 235-5741 
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The analyses, oomions or ••nte r̂etatons contained m this repel are based upon observations and material supplied by tne cfaent for whose exclusive ano confidential use this repot has been made. The eiterpretations or opinions expressed 
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Q U A L I T Y  A S S U R A N  
02/11/92 

C E  R E P O R T  

JOB NUMBER? 912489 CUSTOMER: SOLDER ASSOCIATES ATTN: KENT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
1.0. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (8) 

RPO or 
(IA-B|> 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER:Zinc (2n), total 
REPORTING LIMIT/OF: 0.1 UNITS:mg/l 

DATE/TIME ANALY2£0:11/15/91 13:46 
METHOD REFERENCE :3010/7950 (2) 

QC BATCH NUMBER:118689 
TECHNICIANS 

DUPLICATE ANALYTICAL 912524-1 <0.1 <0.1 NC I I 
PARAMETER:8erylIiun (Be), 
REPORTING LIMIT/OF: 0.01 

total 
UNlTS:mg/l 

DATE/TIME ANALYZED:11/I8/91 13:49 
METHOD REFERENCE :3010/7090 (2) 

OC BATCH NUMBER:118690 
TECHNICIANS 

BLANK 
BLANK 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
ICV 
ccv 
ANALYTICAL 
ANALYTICAL 

ICB 
CCB 
ICAP-19 
ICAP-19 
912489-1 
912489-1 

<0.01 
<0.01 
0.98 
0.96 
0.81 
<0.01 <0.01 NC 

1.00 
1.00 

98 
96 

<0.01 1.00 81 

PARAMETER:Carbonate (C03), di ssolved 
REPORTING LtNIT/DF: 1 UNITS:mg/l 

DATE/TIME ANALYZED:10/25/91 14:21 -
METHOD REFERENCE :310.1 (1) 

OC BATCH NUMBER:118696 
TECHNICIAN:JL 

DUPLICATE ANALYTICAL 912523-1 <1 NC I 

H&METER:Bi carbonate (HC03), dissolved 
REPORTING LIMIT/OF: S UN ITS: nig/1 

DATE/TIME ANALYZED:10/25/91 14:23 
METHOO REFERENCE :310.1 (1) 

QC BATCH NUMBER:118697 
TECHNICIANS 

DUPLICATE ANALYTICAL 912523-1 1330 1324 0 

PARAMETER:Hydroxide (OH) 
REPORTING LIMIT/DF: 1 

dissolved 
UN!TS:mg/l 

DATE/TIME ANALYZED:10/25/91 14:25 
METHOO REFERENCE :310.1 (1) 

QC BATCH NUMBER:118698 
TECHNICIANS 

DUPLICATE ANALYTICAL 912523-1 <1 <1 NC I 
PARAMETER:Chtoride (Cl), 
REPORTING LIMIT/DF: 0.5 

dissolved 
UNITS:mg/l 

DATE/TIME ANALYZED:10/23/91 15:06 
METHOD REFERENCE :325.3 (1) 

QC BATCH NUMBER:118703 
TECHNICIANS 

SPIKE 
DUPLICATE 

ANALYTICAL 
ANALYTICAL 

912445-6 
912445-4 

2050 
1100 1100 0 

1550 500 100 

PWIAMETElt:Slitft XS04), 
REPORTING LIMIT/DF: 10 

dissolved 
UNlTS:mg/l 

DATE/TIME ANALYZED:01/08/92 15:11 
METHOO REFERENCE :375.4 (1) 

QC BATCH NUMBER:1187Q5 
TECHNICIANS 

DUPLICATE ANALYTICAL 912471-4 32 34 » I 
PARAMETER :Conductivi ty 
REPORTING LIMIT/DF: 1 UNiTS:uR#io/an 377F 

DATE/TIME ANALYZED:10/23/91 15:13 
METHOO REFERENCE :120.1 (1) 

QC BATCH NUMBER:118707 
TECHNICIAN:JL 

DUPLICATE ANALYTICAL 912445-9 11900 Il1800 1 I 
PARAMETER:Uraniur <U), total 
REPORTING LIMIT/OF: 0.001 UNITS:mg/l 

DATE/TIKE ANALYZED:10/31/91 10:47 
METHOO REFERENCE : 

QC BATCH NUMBER.-119382 
TECHNICIANS 

BLANK prep DIH20 <0.001 

420 West First Street 
^ Casper, UY 82601 
^ (307) 235-5741 
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The analyses. oo mrs 0' miercetations cc-ianea «;n:s recon are based upon ooservat>ons ana mateoal suppi«d by the client for whose exclusive and confidential use this report has been made. The interpretations or opinions expressed 
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J08 NUMBER: 9t2489 CUSTOMER: COLDER ASSOCIATES ATTN: KENT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS Ml ITRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
(IA - B | >  

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER:Uranfun (U), total 
REPORTING LIMIT/DP: 0.001 UNITS:m9/l 

DATE/TIME ANALY2ED:10/31/9t 10:47 
METHOO REFERENCE : 

OC BATCH NUMBER:119382 
TECHNICIANS 

STANDARD prep U308 0.094 0.085 111 

PARAMETER:Rac 
REPORTING LIP 

ium 226;: 
IIT/DF: 

total 
UNITS:pCl/l 

0ATE/TII« AHALY2ED:01/31/92 11:10 
METHOO REFERENCE :EPA 903.1 

OC BATCH NUMBER;119532 
TECHNICIANS 

DUPLICATE prep 912489-1 ND ND 0 

PARAMETER:Radiun 228, 
REPORTING LIMIT/DF: 

total 
UNITS:pCi/l 

DATE/TIME ANALYZED:01/31/92 11:14 
METHOO REFEREHCE :EPA 904.0 

OC BATCH NUMBER:119535 
TECHNICIAN:DF 

DUPLICATE prep 912489-1 ND ND • I 
PARAMETER:Carbon 14 
REPORTING LIMIT/DF: UNITS:pCi/l 

DATE/TIME ANALYZED:02/06/92 11:12 
METHOO REFERENCE :L1Q. SCINTILLATION 

0C BATCH NUMBER:119698 
TECHNICIANS 

|^.ICATE prep 912523-1 2380 2110 » I 
™AMETER:Tr1tium 
REPORTING LIMIT/DF: UNlTS:pCi/t 

DATE/TIME ANALYZED*.02/06/92 11:15 
METHOO REFERENCE :EPA 906.0 

OC BATCH NUMBER:119702 
TECHNICIANS 

DUPLICATE prep 912523-1 2350 2900 21 

e 

_ 420 West First Street 
Casper, UY 82601 

^ (307) 235-5741 
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NC • Not Calculable due to values lower than the detection liait 
NO • Not detected at level in limits col urn 
Quality Control Acceptance Criteria: 

Blanks : Analyzed Value less than or equal to the Detection Limit 
Reference Standards: 100 +/- 10 Percent Recovery 
Duplicates : 20% Relative Percent Difference, or */• the Detection Limit 
Spikes : 100 +/- 25 Percent Recovery 

(1) EPA 600/4-79-020, Methods for Chemical Analysis of Water and Wastes, March 1983 
(2) EPA SW-846, Test Methods for Evaluating Solid Waste, Third Edition, Novenfcer 1986 
(3) Standards Methods for the Examination of Water and Wastewater, 16th, 1985 
(4) EPA/6004-80-032, Prescribed Procedures for Measurement of Radioactivity in Drinking Water, August 1980 
(5) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(6) EPA 600/8-78-017, Microbiological Methods for Monitoring the Environment, December 1978 

NOTE - Data reported in OA report may differ from values on data page due to dilution of sample into analytical ranges. 

t 

420 West First Street 
Casper, WY 82601 
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Job Number: 912500 
Prepared For: 

GOLDER ASSOCIATES 
KENT ANGELOS 

4104 148th AVENUE NE 
REDMOND, WA 98052 

Date: 02/12/92 

Date 

Name: Shari Davis Core Laboratories, Inc 
420 West First Street 
Casper, WY 82601 

Title: Laboratory Manager 

The anayses. oc«r»ons <y tfne-preiations contaneo in 'his reoort are based upon observations and matenai supplied by the client tor whose exclusive and confidential use the report has Deen made. The interpretations or opinions expressed 

reorese-it tie oest 'uogernen: c' Core •_ar<yato,ies Gee LaDo-ator.es. however, assumes no responsibility and manes no warranty or representations, express or impoed. as to the productwty, proper operations, or profitaDieness ol any 

oil. gas. coaio* other mme-a'. property. we': or sanom connection with wnich such report is used or reited upon for any reason whatsoever. This report sftafl not be reproduced, except in its entrety. without the written approval of Core L^oratones. 



Western Atlas 
International 

A Lite./Dresser Company 

L A B 0 R A T O R Y  T E S T S  R E S U L  
02/12/92 

T S 

JOB NUMBER: 912500 CUSTOMER: BOLDER ASSOCIATES ATTN KENT ANGELOS 

CLIENT I.D : 913-1101 / S-11 
DATE SAMPLED ; 10/19/91 

LABORATORY I.D...: 912500-0001 
DATE RECEIVED - 10/22/91 

TIME SAMPLED : 14:15 TIME RECEIVED • 16:30 

WORK DESCRIPTION...: S-11B-S REMARKS : SOIL WORK DESCRIPTION...: S-11B-S 

TEST DESCRIPTION FINAL RESULT DETECTION LIMIT UNITS OF MEASURE TEST METHOD DATE TECHNICIAN 

Potassiun 40 by HPGe gasima 18.5 pCi/gm 02/06/92 MJN 

Lead 210, total 4.4 pCi/pn 01/22/92 OF 

Lead 210, total, error, •/- 1.9 pCi/gm 01/22/92 DF 

Lead 210, total, LLD 2.8 pCi/gm 01/22/92 DF 

Radiun 226, total 3.7 pCi/gm EPA 903.1 12/31/91 DF 

Radiun 226, total, error, +/- 0.8 pCi/gm 12/31/91 DF 

Radiun 226, total, LLD 0.2 pCi/pn 12/31/91 DF 

228, 4.1 pCi/gm EPA 904.0 12/31/91 DF 

Radiun 228, total, error, +/- 1.8 pCi/gm 12/31/91 DF 

Radiun 228, total, LLD 2.6 pCi/gm 12/31/91 DF 

Thoriun 230, total 3.7 pCi/gm 02/06/92 MJN 

Thorium 230, total, error, +/- 0.8 pCi/gm 02/06/92 MJN 

Thoriun 230, total, LLD 0.3 pCi/gm 02/06/92 MJN 

Thoriun 232, total 1.4 pCi/gm 02/06/92 MJN 

Thoriun 232, total, error, •/- 0.6 pCi/gm 02/06/92 MJN 

Thoriun 232, total, LLD 0.4 pCi/gm 02/06/92 MJN 

Thoriun 228, total 1.5 pCi/gm 02/06/92 MJN 

Thoriun 228, total,error, +/- 0.6 pCi/ga 02/06/92 MJN 

Thoriun 228, total, LLD 0.4 pCi/gm 02/06/92 MJN 

Cation Exchange Capacity <10 10 meq/l 9081 (2) 01/13/92 CP 

pH 1:1 Aqueous 6.75 0.01 pH UlitS 9045 (2) 11/21/91 TS 

Fluoride (F), dissolved 6.7 0.1 ing/kg 340.2 (1) 11/14/91 CP 

Nitrate/Nitrite (as N), diss. <0.1 0.1 mg/l (1:1) 352.1+354.1 (1) 11/14/91 CP 

420 West First Street 
Casper, UY 82601 
(307) 235-5741 
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The a^a vses colons o> ."•re'D'e;avo^s co-ta-neo m this report a-e based upon observations and matenai suDCf-ad by the client tor whose exclusive and confidential use this report has oeen made. The interpretations or opinions expressed 
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A unom Dresser Company 

L A B O R A T O R Y  T E S T S  
02/12/92 

R E S U L T S  

JOS NUMBER: 912500 CUSTOMER: COLDER ASSOCIATES ATTN: KENT ANGELOS 

CLIENT l.D : 913-1101 
DATE SAMPLED : 10/19/91 

/ S-11 LABORATORY I.D...: 
DATE RECEIVED 

912500-0001 
10/22/91 

TIME RECEIVED 16:30 
WORK DESCRIPTION...: S-11B-S REMARKS. SOIL WORK DESCRIPTION...: S-11B-S REMARKS. SOIL 

TEST DESCRIPTION FINAL RESULT DETECTION LIMIT UNITS OF MEASURE TEST METHOO DATE TECHNICIAN 

Aluninum (Al), total 12600 50 mg/kg 3050/7020 (2) 11/15/91 CP 

Arsenic (As), total 4.3 0.1 mg/kg 7061 (2) 11/07/91 TS 

Beryllien (Be), total 0.7 0.5 mg/kg 3010/7090 (2) 11/18/91 CP 

Cadniun (Cd), total 19.3 0.5 mg/kg 3050/7130 (2) 10/31/91 CP 

Chromiun (Cr), total 30.3 2.5 mg/kg 3010/7190 (2) 11/04/91 CP 

Copper (Cu), total 17.8 0.5 mg/kg 3050/7210 (2) 10/31/91 CP 

Iron (Fe), total 11800 2.5 mg/kg 3050/7380 (2) 11/15/91 CP 

(Pb), 21.9 2.5 mg/kg 3050/7420 (2) 10/31/91 CP 

Manganese (Hn), total 463 2.5 mg/kg 3010/7460 (2) 11/04/91 CP 

Nickel (Ni), total 23.6 2.5 mg/kg 3050/7520 (2) 10/31/91 CP 

Potassiun (K), total 3530 25 mg/kg 3050/7610 (2) 11/19/91 CP 

Seleniun (Se), total 2.81 0.05 mg/kg 7741 (2) 11/07/91 TS 

Silver (Ag), total 6.7 2.5 mg/kg 3050/7760 (2) 11/04/91 CP 

Sodiun (Na), total 680 0.5 mg/kg 3050/7770 (2) 02/12/92 CP 

Uraniun (U), total 0.056 0.001 mg/gm EPA 908.1 11/07/91 OB 

Vanadiun (V), total 78.5 2.5 mg/kg 3050/7910 (2) 11/04/91 CP 

Zinc (Zn), total 209 5 mg/kg 3050/7950 (2) 11/15/91 CP 

420 West First Street 
Casper, WY 82601 
(307) 235-5741 
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A Lfflon'Dresser Company 

Q U A  L I T Y A S S U R A H 
02/12/92 

C E  R E P O R T  

JOB NUMBER: 912500 CUSTOMER: COLDER ASSOCIATES ATTN: KENT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
<|A-B|> 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARANETER:Nickel <N$), total 
REPORTING LIMIT/OF: 0.05 UNlTS:mg/l 

DATE/TIME ANALYZED:10/31/91 10:28 
METHOO REFERENCE :3010/7520 (2) 

QC BATCH HUHBER:117403 
TECHNICIANS 

BLANK 
BLANK 
BLANK 
BLANK 
STANDARD 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
CALIBRATE 
DIGESTION 
ICV 
CCV 
CCV 
ANALYTICAL 
DIGESTION 

ICB 
CCB 
CCB 
DBLANK 
ICAP-19 
ICAP-19 
ICAP-19 
912523-1 
912523-1 

<0.05 
<0.05 
<0.05 
<0.05 
1.01 
0.99 
1.02 
1.01 
<0.05 <0.05 NC 

1.00 
1.00 
1.00 

101 
99 
102 

0.07 1.00 94 

PARAMETER:Cadmiun (Cd>, total 
REPORTING LIMIT/DF: 0.01 UNITSsmg/I 

DATE/TIM ANALYZED: 10/31/91 10:46 
METHOO REFERENCE :3010/7130 (2) 

QC BATCH NUMBER:117406 
TECHNICIANS 

BLANK 
BLANK 

K 
PKNDARD 
STANDARD 
STANDARD 
SPIKE 
SPIKE 
DUPLICATE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
CALIBRATE 
DIGESTION 
ICV 
CCV 
CCV 
ANALYTICAL 
ANALYTICAL 
DIGESTION 
DIGESTION 

ICB 
CCB 
CCB 
DBLANK 
ICAP-19 
ICAP-19 
ICAP-19 
912494-1 
912523-1 
912494-1 
912523-1 

<0.01 
0.01 
0.02 
0.01 
0.97 
0.98 
0.96 
0.96 
0.96 
0.02 
0.01 

0.02 
0.01 

0.00 
0.00 

1.00 
1.00 
1.00 

97 
98 
96 

0.02 
0.01 

1.00 
1.00 

94 
95 

PARAMETER:Copper <Cu), total 
REPORTING LIMIT/DF: 0.01 UNlTS:mg/l 

DATE/TIME ANALYZED:10/31/91 10:56 
METHOO REFEREMCE :3010/7210 (2) 

QC BATCH NUMBER:117408 
TECHNICIANS 

BLANK 
BLANK 
BLANK 
BLANK 
STANDARD 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
CALIBRATE 
DIGESTION 
ICV 
CCV 
CCV 
ANALYTICAL 
DIGESTION 

ICB 
CCB 
CCB 
DBLANK 
ICAP-19 
ICAP-19 
ICAP-19 
912523-1 
912523-1 

0.01 
<0.01 
0.01 
0.01 
1.03 
1.04 
1.03 
1.01 
0.01 0.01 0.00 

1.00 
1.00 
1.00 

103 
104 
103 

0.01 1.00 100 

PARAMETER:Lead (Pb), total 
REPORTING LIMIT/DF: 0.05 UNITS:mg/l 

DATE/TIME ANALYZED.-10/31/91 11:06 
METHOO REFERENCE :3010/7420 (2) 

QC BATCH NUMBER:117410 
TECHNICIANS 

BLANK 
BLANK 

* BLANK 
BLANK 
STANDARD 

CALIBRATE 
CALIBRATE 
CALIBRATE 
DIGESTION 
ICV 

ICB 
CCB 
CCB 
DBLANK 
ICAP-19 

<0.05 
<0.05 
<0.05 
0.07 
1.00 1.00 100 
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Western Atlas 
International 

A Lmon/Dresser Company 

Q U A  L I T T  A S S U R A N C E  R E P O R T  
02/12/92 

JOB NUMBER? 912500 CUSTOMER: SOLDER ASSOCIATES ATTN: KENT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS IV LTRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
<|A-B|> 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER:Lea 
REPORTING LIN 

id (Pb), total 
IT/OF: 0.05 UNITS:m9/l 

DATE/TIKE ANALYZ£D:10/31/91 11:06 
METHOD REFERENCE :3010/7420 (2) 

OC BATCH NIB 
TEC! 

ISER:117410 
INICIAN'CP 

STANDARD 
STANDARD 
SPIKE 
SPIKE 
DUPLICATE 
DUPLICATE 

CCV 
ccv 
ANALYTICAL 
ANALYTICAL 
ANALYTICAL 
ANALYTICAL 

ICAP-19 
ICAP-19 
912494-1 
912523-1 
912494-1 
912523-1 

0.95 
1.00 
1.21 
1.01 
0.26 
0.12 

0.28 
0.08 

7 
0.04 

1.00 
1.00 

95 
100 

0.28 
0.12 

1.00 
1.00 

93 
89 

PARAMETER:SII 
REPORTING LIN 

ver (Ag), total 
IIT/DF: 0.05 UNITS:mg/l 

DATE/TIME ANALYZED:11/04/91 11:06 
METHOD REFERENCE :3010/7760 (2) 

QC BATCH NUF 
TECI 

IBERil17453 
INIC!AN:CP 

BLANK 
BLANK 
BLANK 
BLANK 
STANDARD 
•ABOARD 
•HARD 
IWKE 
SPIKE 
DUPLICATE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
CALIBRATE 
DIGESTION 
ICV 
CCV 
CCV 
ANALYTICAL 
ANALYTICAL 
DIGESTION 
DIGESTION 

ICB 
CCB 
CCB 
DBLANK 
ICAP-7 
ICAP-7 
ICAP-7 
912494-1 
912523-1 
912494-1 
912523-1 

<0.05 
<0.05 
<0.05 
<0.05 
1.99 
1.98 
1.73 
0.86 
2.04 
0.49 
0.05 

0.48 
0.04 

2 
0.01 

2.00 
2.00 
2.00 

100 
99 
87 

0.48 
0.05 

0.50 
2.00 

76 
100 

PARAMETER:Chi 
REPORTING LIN 

-omlun (Cr), 
IIT/DF: 0.05 

total 
UN!TS:mg/l 

DATE/TIME ANALYZED:11/04/91 11:21 
METHOO REFERENCE :3010/7190 (2) 

QC BATCH NIB 
TECI 

IBER:117462 
INIC1AN:CP 

BLANK 
BLANK 
BLANK 
BLANK 
STANOARD 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
CALIBRATE 
DIGESTION 
ICV 
CCV 
CCV 
ANALYTICAL 
DIGESTION 
DIGESTION 

ICB 
CCB 
CCB 
DBLANK 
ICAP-19 
ICAP-19 
ICAP-19 
912494-1 
912494-1 
912523-1 

<0.05 
<0.05 
0.07 
0.07 
0.95 
0.96 
0.97 
1.05 
0.10 
0.07 

0.08 
0.07 

0.02 
0.00 

1.00 
1.00 
1.00 

95 
96 
97 

0.09 1.00 96 

PARAMETERiHangsnese (Mn) 
REPORTING LIMIT/DF: 0.05 

total 
UNITS:mg/l 

DATE/TIME ANALYZED:11/04/91 11:30 
METHOO REFERENCE :3010/7460 (2) 

QC BATCH NUMBER:117465 
TECHNICIANS 

BLANK 
BLANK 
BLANK 
BLANK * 
STANDARD 
STANDARD 
STANDARD 

CALIBRATE 
CALIBRATE 
CALIBRATE 
DIGESTION 
ICV 
CCV 
CCV 

ICB 
CCB 
CCB 
DBLANK 
ICAP-19 
ICAP-19 
ICAP-19 

<0.05 
<0.05 
<0.05 
<0.05 
1.04 
1.04 
1.02 

1.00 
1.00 
1.00 

104 
104 
102 

420 Uest First Street 
•A Casper, UY 82601 

(307) 235-5741 

PACE:4 

The ana'/ses. oo-'crs cr mTeroretaions ccrta-ned m t̂ s recon are based uoon observatons and matenai suppled by the chent for whose exclusive and confidential use the reoort has been made. The nterprefatens or opinions expressed 

rep'ese-. t̂ e pes: luoae^n; o' Core Lace-atones. Gee Laboratories. however, assumes no responsibility and makes no warranty or representations, express or imphed. as to the productivity, proper operations, or profitableness of any 

oii.gas.coaio'otnerm.ne'a o-ooerry. wei-orsanom connector wrthwrwcn suchrepon is useoorreuea uponfor any reason wt>atsoe*«r. Thts report shaS not be reproduced, except m us entirety, without the written approval of Core Laborat ones. 



Western Atlas 
International 

A Litton/Dress* Company 

Q U A  L I T Y  A S S U R A N  
02/12/92 

C E  R E P O R T  

JOB NUMBER: 912500 CUSTOMER: COLDER ASSOCIATES ATTN: KENT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS MJ ITRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
1.0. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
(IA—B|> 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER:Man0anese (Mn>, 
REPORTING LINIT/DF: 0.05 

total 
UNIT3:m9/l 

DATE/TIKE ANALYZED:11/04/91 11:30 
METH00 REFERENCE :3010/7460 (2) 

QC BATCH NUMBER:117465 
TECHNICIANS 

SPIKE 
DUPLICATE 

ANALYTICAL 
DIGESTION 

912523-1 
912523-1 

1.38 
0.36 0.36 0 

0.36 1.00 102 

PARAMETER:Vanad1un (V). total 
REPORTING LIMIT/OF: 0.05 UNlTS:ms/l 

DATE/TIM: ANALYZED:11/04/91 15:56 
METHOD REFERENCE 33010/7910 (2) 

QC BATCH NUMBER:117493 
TECHNICIANS 

BLANK 
BLANK 
BLANK 
STANDARD 
STANDARD 
SPIKE 

CALIBRATE 
CALIBRATE 
DIGESTION 
ICV 
ccv 
ANALYTICAL 

ICB 
CCB 
DBLANK 
ICAP-19 
ICAP-19 
912489-1 

<0.05 
0.12 
0.20 
1.02 
1.04 
1.24 

1.00 
1.00 

102 
104 

0.24 1.00 100 

PARAMETER:Selenium (Se), total 
REPORTING LIMIT/OF: 0.001 UNITS:ng/l 

DATE/TIME ANALYZED:11/07/91 13:35 
METHOD REFERENCE ".7741 (1) 

QC BATCH NUMBER:117644 
TECHNICIANS 

Wh PRNDARD 
SPIKE 
0UPLICATE 

PREP 
PREP 
ANALYTICAL 
ANALYTICAL 

REAGENT 
US378-5 
912523-1 
912523-1 

<0.001 
0.006 
0.006 
<0.001 <0.001 NC 

0.007 86 
<.001 0.005 120 

PARAMETER:Arsenic (As), total 
REPORT!NG LIMIT/OF: 0.002 UNITS:mg/I 

DATE/TIME ANALYZED:11/07/91 15:48 
METHOD REFERENCE :7061 (2) 

QC BATCH NUMBER;117655 
TECHNICIANS 

BUNK 
STANDARD 
SPIKE 
DUPLICATE 

PREP 
PREP 
ANALYTICAL 
ANALYTICAL 

REAGENT 
US378-4 
912489-1 
912489-1 

<0.002 
0.028 
0.007 
<0.002 <0.002 NC 

0.025 112 
0.001 0.005 120 

PARAMETERS I trate/Ni trite (as N), diss. 
REPORTING LINIT/DF: 0.1 UNITS:m9/l 

DATE/TIME ANALYZE0:11/14/91 10:57 
HETHOO REFERENCE :352.1+354.1 (1) 

QC BATCH NUMBER:.! 17816 
TECHNICIANS 

BLANK 
SPIKE 
DUPLICATE 

CALIBRATE 
ANALYTICAL 
ANALYTICAL 

ICB 
912488-1 
912488-1 

<0.1 
0.163 
0.113 0.113 0.0 

0.113 0.05 100 

PARAMETER:pH 1:1 Aqueous 
REPORTING LIMIT/OF: 0.01 UNITS:pH units 

DATE/TIME ANALYZED:11/21/91 16:37 
METHOD REFERENCE :9045 (2) 

QC BATCH NUMBER:117891 
TECHNICIANS 

DUPLICATE ANALYTICAL 912582-2 6.40 6.40 0 

PARAMETER:Fluoride (F), dissolved 
REPORTING LIMIT/OF: 0.1 UNITS:mg/I 

DATE/TIME ANALYZED:11/14/91 10:17 
METHOD REFERENCE :340.2 (1) 

QC BATCH NUMBER:117970 
TECHNICIANS 

BLANK 
BLANK 

REAGENT 
REAGENT 

RBLK 
RBLK 

<0.1 
<0.1 
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Western Atlas 
International 

AUton/Dresser Company 

Q U A L I T Y  A S S U R A N C E  R E P O R T  
02/12/92 

JOB NUMBER: 912500 CUSTOMER: COLDER ASSOCIATES ATTN: KENT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS H/ TRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (8) 

RPD or 
<|A-B|> 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER:Flu 
REPORTING LIN 

oride (F), dissolved DATE/TIME ANALY2£D:11/14/91 10:17 
IT/DF: 0.1 UNlTS:tng/l METHOD REFERENCE :340.2 (1) 

QC BATCH NU» 
TECI 

IBER:117970 
INIC!AN:€P 

STANDARD 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

ICV 
CCV 
ccv 
ANALYTICAL 
ANALYTICAL 

EPA #378 
EPA #378 
EPA #378 
912488-1 
912488-1 

0.9 
0.9 
0.9 
0.8 
0.3 0.3 0.0 

0.9 
0.9 
0.9 

100 
100 
100 

0.3 0.5 100 

PARAMETER:Rec 
REPORTING LIN 

liua 228, total DATE/TIME ANALYZED:12/31/91 08:53 
IT/OF: UNITS:pCi/l METHOD REFERENCE :EPA 904.0 

QC BATCH NUNBERil18416 
TECHNICIANS 

DUPLICATE prep 912500-1 4.1 | 2.3 56 | | | 
PARAMETER:Rac 
REPORTING LIN 

HUB 226, total DATE/TINE ANALYZE0:12/31/91 08:55 OC BATCH NIA 
ItT/DF: UNITS:pCi/l METHOD REFERENCE :EPA 903.1 TECI 

IBER:118419 
INICIAN:0F 

DUPLICATE prep 912500-1 3.7 3.5 < I 

^^IETER:AU 
•PBRTING L't» 

minus (Al), total DATE/TIME ANALYZED: 11/15/91 13:36 
IIT/DF: 1 UNlTS:tng/l METHOD REFERENCE :3010/7020 (2) 

QC BATCH HIP 
TECI 

IBER: 118687 
<NIC1AN:CP 

BLANK 
BLANK 
STANDARD 
STANDARD 

CALIBRATE 
CALIBRATE 
ICV 
CCV 

ICB 
CCB 
1CAP-20 
ICAP-20 

<1 
<1 
5 
5 

5 
5 

100 
100 

l*A]METER:i^ 
REPORTING LI) 

xi (Fe), total DATE/TIME ANALYZED:11/15/91 13:39 
IIT/DF: 0.05 UNlTS:n®/l METHOD REFEREMCE :3010/7380 (2) 

QC BATCH NIB 
TECI 

IBER:118688 
INI CIAN :CP 

BLANK 
BLANK 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
ICV 
CCV 
ANALYTICAL 
ANALYTICAL 

ICB 
CCB 
ICAP-19 
ICAP-19 
912524-1 
912524-1 

<0.05 
<0.05 
2.08 
1.86 
2.73 
1.68 1.62 4 

2.00 
2.00 

104 
93 

1.68 1.00 105 

PARAMETER:Zil 
REPORTING LII 

* (Zn), total DATE/TIME ANALYZED:11/15/91 13:46 
IIT/DF: 0.1 UNITS:ma/t METHOD REFERENCE :3010/7950 (2) 

QC BATCH NIB 
TECI 

IB£R;11B689 
!NICIAN:CP 

BLANK 
BLANK 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
ICV 
CCV 
ANALYTICAL 
ANALYTICAL 

ICB 
CCB 
ICAP-19 
ICAP-19 
912524-1 
912524-1 

<0.1 
<0.1 
0.9 
0.9 
1.0 
<0.1 <0.1 NC 

1.0 
1.0 

90 
90 

<0.1 1.0 100 
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1 CORE 
Western Atlas 
International 

A Utton/Oesser Company 

Q U A  I I T Y  A S S U R A N C E  R E P O R T  
02/12/92 

JOB NUMBER: 912500 CUSTOMER: GOLDER ASSOCIATES ATTN: KENT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS Ml mux SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
1.0. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
<|A-B|> 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER:Berylliun (Be), 
REPORTING LIMIT/OF: 0.01 

total 
UNITS:mg/l 

DATE/TIM ANALYZ£D:11/18/91 13:49 
METHOD REFERENCE :3010/7090 (2) 

«C BATCH NUNBER:118690 
TECHNICIANS 

BLANK 
BLANK 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
ICV 
ccv 
ANALYTICAL 
ANALYTICAL 

ICB 
CCB 
ICAP-19 
ICAP-19 
912489-1 
912489-1 

<0.01 
<0.01 
0.98 
0.96 
0.81 
<0.01 <0.01 NC 

1.00 
1.00 

98 
96 

<0.01 1.00 81 

PARAMETER:Let 
REPORTING LIP 

id 210, total 
IIT/DF: UNlTS:pCi/l 

DATE/TIME ANALYZED:01/22/92 16:28 
METHOO REFERENCE : 

QC BATCH NUMBER:119204 
TECHNICIANS 

DUPLICATE 
DUPLICATE 

prep 
prep 

920011-10 
912500-1 

1.4 
4.4 

1.7 
4.6 

19 
4 

PARAMETER:Uraniun (U), total 
REPORTING LINIT/DF: 0.001 UNITS:mg/l 

DATE/TIM ANALYZED: 11/07/91 10:12 
METHOO REFERENCE : 

QC BATCH NUNBER;119380 
TECHNICIANS 

KNDARO 
STANDARD 
SPIKE 
DUPLICATE 

prep 
prep 
prep 
prep 
prep 

DIH20 
U308 
U308 
912269-10 
912500-1 

<0.001 
0.094 
8.44 
0.584 
0.056 0.054 4 

0.085 
8.48 

111 
100 

0.142 0.424 104 

PARAMETER:Cation Exchange Capacity 
REPORTING LIMIT/DF: 10 UNlTS:meq/l 

DATE/TIME ANALYZED:01/13/92 15:39 
METHOO REFERENCE :9081 (2) 

QC BATCH NUMBER:119657 
TECHNICIANS 

BLANK 
BLANK 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
ICV 
CCV 
ANALYTICAL 
REAGENT 

ICB 
CCB 
ICAP-7 
ICAP-7 
912500-1 
912500-1 

<10 
<10 
419 
409 
230 
197 192 3 

400 
400 

105 
102 

195 40 88 

PARAMETERtPotassium 40 by HPGe gamma 
REPORTING LIMIT/DF: 1 UN!TS:pCi/gm 

0ATE/T1ME ANALYZED:02/06/92 16:04 
METHOD REFERENCE i 

QC BATCH HlMBERil 19728 
TECHNICIANS 

DUPLICATE prep 912500-1 18.5 14.9 22 

PARAMETER:Thorium 230, total 
REPORTING LIMIT/OF: UNITS:pCi/g 

DATE/TIKE ANALYZED:02/06/92 16:25 
METHOO REFERENCE : 

QC BATCH NUMBER:119734 
TECHNICIANS 

STANDARD 
DUPLICATE 

prep 
Prep 

912500 
912500-1 

11.1 
3.7 4.0 8 

10.9 102 

PARAMETER:Thoriun 232, total 
REPORTING LIMIT/OF: UNITS:pCi/g 

DATE/TIME ANALYZED:02/06/92 16:27 
METHOD REFERENCE : 

QC BATCH NUMBERS 19738 
TECHNICIAN'S 

STANDARD prep 912500 23.2 21.0 110 

420 West First Street 
Casper, WY 82601 

M (307) 235-5741 
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A Lmon/Oresser Company 

Q U A L I T Y  A S S U R A N C E  R E P O R T  
02/12/92 

JOB NUMBER? 912500 CUSTOMER: GOLDER ASSOCIATES ATTN: KENT ANGELOS 

ANALYSIS DUPLICATES REFERENCE STANDARDS <_ MATRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPO or 
C|A-B|) 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER:Yhorturn 232, total 
REPORTING LIMIT/DP: UNITS:pCl/fl 

DATE/TIM ANALYZED:02/06/92 16;27 
METHOD REFERENCE : lllllfllllltll 

QC BATCH NUMBERS 19738 
TECHNICIANiMJN 

DUPLICATE Prep 912500-1 1.4 1.1 24 | I 

PARAMETER:Thoriun 228, total 
REP0RTIN6 LIMIT/OF: UNITS:pCi/g 

DATE/TIM ANALYZED:02/06/92 16;31 
METHOD REFERENCE : 

Illlllll! QC BATCH NUMBER;119742 
TECHNICIAN:NJN 

STANDARD prep 912500 20.2 21.0 96 

PARAMETER:Sodiin <Na>, total 
REPORTING LIMIT/OF: 0.01 UNITS:mg/l 

DATE/TIME ANALYZED:02/12/92 09:12 
METHOO REFERENCE :3010/777Q (2) 

QC BATCH tHJM8ER:119916 
TECHNICIANJCP 

BLANK 
BLANK 
STANDARD 
STANDARD 
SPIKE 
K^ICATE 

CALIBRATE 
CALIBRATE 
ICV 
CCV 
ANALYTICAL 
ANALYTICAL 

1CB 
CCB 
ICAP-7 
ICAP-7 
912500-1 
912500-1 

<0.01 
<0.01 
0.50 
0.51 
0.98 
0.68 0.68 0 

0.50 
0.50 

100 
102 

0.68 0.30 100 

WRNETER:Potass 1 urn (K), 
REPORTING LIMIT/DF: 0.5 

total 
UNITS:mg/l 

DATE/TIKE ANALYZED:11/19/91 09:15 
METHOO REFERENCE :3010/7610 (2) 

QC BATCH NUMBER:119917 
TECHNICIAN:CP 

BLANK 
BLANK 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

CALIBRATE 
CALIBRATE 
ICV 
CCV 
ANALYTICAL 
ANALYTICAL 

ICB 
CCB 
ICAP-7 
ICAP-7 
912489-1 
912489-1 

<0.5 
<0.5 
39.7 
40.0 
30.1 
17.2 17.2 0 

• • . 

40.0 
40.0 

99 
100 

• 

17.2 15.0 86 
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Western Atlas 
International 

A utonr Dresser Company 

Q U A L I T Y  A S S U R A N C E  F O O T E R  
02/12/92 

NC • Not Calculable due to values lower than the detection Unit 
NO • Not detected at level in Units column 
Quality Control Acceptance Criteria: 

Blanks : Analyzed Value less than or equal to the Detection linit 
Reference Standards: 100 •/- 10 Percent Recovery 
Duplicates : 20X, Relative Percent Difference, or +/- the Detection Linit 
Spikes : 100 •/- 25 Percent Recovery 

(1) EPA 600/4-79-020, Methods for Chemical Analysis of Water and Wastes, March 1983 
(2) EPA SU-846, Test Methods for Evaluating Solid Waste, Third Edition, November 1986 
(3) Standards Methods for the Examination of Water and Wastewater, 16th, 1985 
(4) EPA/6004-80-032, Prescribed Procedures for Measurement of Radioactivity in Drinking Water, August 1980 
(5) Federal Register, Friday, October 26, 1984 (40 CFR Part 136) 
(6) EPA 600/8-78-017, Microbiological Methods for Monitoring the Environment, December 1978 

NOTE - Data reported in OA report may differ from values on data page due to dilution of sample into analytical ranges. 
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